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In response to Work Asslgnment No. 37-52-3$L9 under EPA Contract Number 68-W8-0037 Halhburton -
NUS Corporatson (HNUS) is submitting this work plan for performance of a remedial lnvestxgatlonlfeasibtlxty :

. “study (RVFS).at the Keystone Sanitation Srte This acuvity to be conducted for Operable Unit 2 (OU-2)
A of the Keystone Santtation Stte, is the second RIIFS to be conducted at the site. The OU-2 RIFS willbe
‘desrgned to lnvestrgate contamination in the erea surrounding the Keystone Sanitatlon Landfill. This work

plan was developed based on a review of historical data, site visits, end the resutts of di scussions held N ‘
among HNUS, EPA, the Pennsylvama Department of Environmental Resources (PADER), the Maryland ~

Department of the Environment. (MDE), and. the Keystone Sanitation Task Foree. whrch consists of
‘representatlves ot the eommunttles eurround' ng the landfill. : : -

11 PURPOSE | R

This work plan was developed to guide the RUFS for OU-2 for the Keystone Sanitation Landfil.. The inktiat

. RUFS (OU-1; involved on-site and off-site evaluation) atthe Keystone Sanitation Site was completed in July
1890, and a Record of Decision (ROD) was signed in_ September 1990. A remedial- alternative was

selected for the landfill; however. as part of the ROD a decision was made to conduct an addmonal study

1o better assess the oﬂ‘-stte environmental end heaﬂh irrpaets of the Iandf'll operat»ons

.The goal of the RVFS for OU-2 at the Keystone Senitetlon I..andfi!l Is to characterize the nature and extent _
_ of off-site contamination associated with stte-related landfilling -activities, to provide a oomprehensive
. assessment of the actual and potential human health and environmental risks associated wrth the site, and

to develop and screen remedial atematives.. A prevrously conducted RUFS at the Keystone Sanitation Site

_ investigated on-site and off-site eontaminatron end hydrogeologic conditions. However, the purpose ofthe
OU-2 RUFS is to provide additional datato supplement previous studies and to fill existing data gaps. The

media to be Investigated include groundwater. surface ‘water and sediment, soil, and air (methane gas).

A hydrogeologlc lnvestlgatnon will be eompleted to define hydraulic characteristics of the groundwater.
~ system in off-site areas. Muluple rounds of sampling are proposed for the OU-2 RUFS and should provide
thenecessarydatatoﬁlle)dstmgdatagaps Thescopeofworkpresentedinthisworkplanisalso/ '
- deslgned to provide the data to evaluate remedral altematrves dunng the ieasib’lity study

A}
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This work plan presents the techmcal scope of WOl’k and the schedule for performmg OU-2 RIIFS activnties
The esumated oosts for this work are provnded under separate cover. . T

12 -oaemzmo’n =

This ‘work plan is orgamzed into f‘rve secnons. Section 1.0 is this mtroductlon ‘Section 2.0 presents an -
overvnew of the site dewnpﬂon. hlstory. and environmental setting drawn from historical files, site visits, and -
avai!able refersnce infonnatlon Section 3.0 draws upon available site mformatlon to discuss potentlal risk,

, engineenng. and regulatory issues. This section also develops a list of data needs and presents the field
activities that are planned to meet the RI objectives. . Section 4.0 presents the approach to the RUFS that
will be taken to implement the scope of work developed in Section 3.0. Section 5.0 describes the project

- management approach to be taken, including_project organization, responsibilities, and schedule.

s
’ Al
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20 SITE BACKGROUND INFORMATION. .~ -

2.4 »'sms LOCATION AND D’Escmbﬂon T -

" The Keystone Santtation Landfil Srte isan lnactlve. pnvately owned factlrty (Keystone Sanitation Company)
that was permrtted by PADEH to receive household and municipal wastes and certain types of industrial -

and construction debris. The landfill ls Iocated on a 40-acre tract of land in Union Township Adams

- County, Pennsylvania, southwest of l-lanover. Pennsylvania, approximately 800 feet north of the

Pennsylvania-Maryland border (see Figure 2 1). The entire site has been fenced in accordance with the

September 1990 ROD for OU-3. The she i bordered by Line Road to the south and Clouser Road to the

north. ¢

" The lendfill which was operated from 1666 to Apnl 1990 is srtuated on top ofa rldge Thie owner of the

landfill resides in a home on the edge « of the lardﬁll property. There are approximately 36 residents within
a one-mile radius of the Keystone Site and approxirnately 700 residents within a three-mile radius of the

site. Littlestown, Pennsylvania the closest town to the site, hasa poputlation of approxxmately 3,000end -
- Is located three miles north of the site. Some resldences are located near the landfill, but the predominant |
" land use is agrioultural not residential. Resldents ln the vicinity of the site utilize domesttc wells to obtaln
~ their water supply ' -

- The topography of the area oonsists of gently nolllng hills and valleys formed by the northeast-trendrng

elongated valleys and ndges Most surface water flows northward to an unnamed perennral tributary of
Conewago Creek located 100 foet north of the site A smaller quantrty of runoff flows southward lnto an

unnarned tributary to Pnney Creek. The unnamed tributary is located about 2, ooo teet south ofthe stein
the state of Maryland (see Figure 2.2) ' '

» -The landfill was oonstructed wlthout a I‘ner o Ieachate treatment or oollectron system Wastes were
‘ deposited to a depth of 30 feet. Fractured bedrock of the Marburg Schist underlles the srte andis overlein

by varying thicknesses of silty clay soil that was used for oonstructmg the base of each cell and for daily,

intermediate, and final cover. “The landfil's. maximum elevation is approxrrnately 700 feet, with a vertical

relief of approxirnately 100 feet wlthln a 2 OOO-foot radrus of the site. A perennial grass cap is growrng over

: the srte

ARCSWSBERSE16420 - 2
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. From 1966 (pre-dating the establishment of PADER in 1970) until April 1890, the Keystone Ste was used

as a sanitary landfill. K is estimated that 300 to 376 tons per day of waste were disposed at the srte In
1874, five monitoring wells (K1 K2, K3, K4 and KS) were instafled by Keystone at the landfill penmeter
to monitor groundwater quality (see Figure 2 3) -

in 1982, all' facilities perrnitted by PADER‘ were required to monitor: groundwater for. volatile‘Ofganic‘

| oompounds (VOCs). A sample taken by PADER in November 1982 from Keystone monitoring well K1
" revealed VOC contamination in the groundwater Subsequent testmg of the on-srte residential well and the :

nearby Mundorff Spnng revealed that they also eontained VOCs.

In April 1984, the EPA Flegron ]} Field lnvestrgatron Team (FlT) performed a site investrgatron ln response :
to citizen complaints of fllegal dunprng and groundwater eontamrnatron and to assess the site's eligibility

" for inclusion on the EPA Natronal Pnontres List- (NPL), established pursuant to Section 105 of

COmprehensive Environmental Response. compensatron. and Liability Act of 1880 (CERCLA). 42USC. -

- 9605, Sample results from the PADER and EPAFIT lnvestlgatrons confirmed that some residential wells

contained low levels of VOG contamlnatron

- In August 1984, as a resuft of the VOG eontemrnatron. Keystone installed a spray irigation system inthe -
~ most oontamrnated area of the Iandﬂl to prevent the migration of oontamrnants off site and to remove VOCs

from the groundwater " Water from Keystone monitonng well Kt was purrped to a series of sprayers

o located at the edge of the landfill, within the radius of influence of the well. This system is no longer active. .

In addition, a leachate collection system was installed on the southem side of the landfill along Line Road.

The leachate collection system eonsrsted of two approximately 10-foot lengths of six-inch perforated pipe "
- located at the base of the landf‘ll The plpe ren parallel to Line Road and drsoharged lnto a storage tank. - '

The storage tank was pumped penodreelly, and the eontents were disposed off site.

In the spring of 1985 the state of Marytand lnstalled a series of monitoring wells at the Maryland border

" to monitor potential corntaminant mfgretron lnto Matyland. . Low levels of VOC contamination have been

eonsrstently detected in Maryland well no 2 (MDZ) (see Figure 2.3) ‘located eppro:nmtely 1,500 feet

' south-southwest of the landfil. . .+ r

-v The Keystone Site was plaeed on the NPL ln July 1887, in July 1987, the potentially responsible panies B
-(PRPs) were asked to perform the Rland Fs for the srte Negotiations farled to obtam eooperatron from B

the PRPs to do the RUFS, and EPA esslgned the RVFS tasks to an EPA oontractor

ﬂﬁ322708 L Epkzlossg_-
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-Also in July 1987, Keystone srgned a COnsent Ad;udtcatton (CA) with PADER. The mtent ot the CA was

to provide data for the development of an on—srte gmundwater remedtatlon plan and to deslgn and

implement the plan. Keystone was required by the CA to enalyze and summarize prevsously collected .
- water quality data, determine the effectiveness of the exnstlng spray itrigation system, lnsta!l three additional

monitoring wells, abate groundwater oontaminatron at the site penmeter. and prevent off-site groundwater
contamlnat»on ‘ L o

: N

-~ .

‘The RUFS ﬁeld acuvttres began in the spnng of 1989 and were oornpleted in the winter of 1690. the .

objectives of the Rl were to detenmne the ‘nature. and extent of hazardous substances poliutants, or
contaminants at the site; to determme the lrnpaot of these hazardous substances on human health and the
environment; to determine the extent 1o whlch sources of contaminants could be adequately identified and |
characterized; to gather sulﬁclent infomtatton to determme the necesslty for remedial action; and to provide

~ datain order o evaluate and estlmate oosts for remedral alternatives dunng the FS.

_' The purpose of the FS was to develop a range of oost-eﬁect:ve remedial alternatives that are protectwe

of human health and the environment and that oornpty with applioable or relevant and appropnate- '
requnrements (ARARs) ' : '

The FWFS was finalized on July 20, 1990 and released to the public, along with a Proposed Remedral
Action Plan A 60-day publlc oomment penod followed the release of these documents :

On September30 1890, the'EPA Flegion m Ad'mlnistrator eigned the ROD for OU-1, selecting groundwater
,,‘extractron and treatment and the lnstallatron of an lnpermeable landfill cap as the remedy to address the

rlshs to human health and thé envlronment posed by groundwater oontarnmatron from the stte.

- The ROD elso provided tor further study (OU-2) to address off-site oontamrnatlon. This work plan has been N
* developed to drreot the OU-2 lnvestugatron. SOme of the eomponents of the OU-2 RI {e.g., quarterly ‘
* sampling of monitoring wells, residential wells surface water and sednments in the first year) will satisfy "

some specific lequtrements of the ou-1 remedy o

In order to begin some of the media monltoring ectivities required in the OU-1 ROD before OU-2 work plan o

_approval, EPA has utilized the Technical Asslstanoe Team (TAT) contractor and has provrded some funding
o for HNUS ‘The OU-2 ﬁeld ectrvttles that have been begun are as tollows : K

e Two rounds of resldentral well sampl'ng were oompleted in February and June (TAT L
contraotor) ' ‘

ARCS\0986\R-61-6420 L 2
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e A subcontract was awarded for the rnstallatron of - dedrcated pumps in 29 exrstrr .
'.monrtonng wells. The work is scheduled for July 1994 (HNUS)

. f The first round of momtonng well spring sampltng is scheduled for August 1994 (HNUS)
) A letter SAP and HASP have been submitted to EPA for this activity.
Fund‘mg has also been provrded for HNUS to summarize the data from the first round of monmonng wel
sampling for submittal to EPA. The addrtional rounds of medla samplrng wrll be conducted after the OU-2
RVFS work planis submitted

23 eeomey] ;
2.3.4 _ Regional Geology

The Keystone Santtation Landfill Is located In the Upland section of the westem Pledmont Physiographic
Province This province Is bordered on the east by the Coastal Plain Province and on the west by the Blue
Ridge Provmce -The contacts with these neighbonng provlnces occur well outsrde the OU-2 area o

mvestlgatlon _ . : .‘ \_)

. The westem Piedmont Physiographro Province ls underiain by predormnantly phyllltlc rocks of sedimentary

) 'ongln The region has undergone several eplsodes of intense structural deformaxlon that has folded,
fractured, and faulted the bedrock and has impaned amarked, northeast-southwest—tmndmg stmc!ural grair-' ’

~ within the bedroclr.

’

The OU-2 study area s nearly entirely underlain by the PreCambrian fo Cambrian age Marburg Schist
(Figure 2.4), whichs also mapped (in Maryland) as the Babylon Phyliite Member of the Marburg Formation.
‘The Marburg Schls( isa ﬁne-grained bluish-gray to srlvery-green schist oomposed chleﬂy of muscovite, ‘.
chiorite, albite, and quartz. ' Interbedded quartzrles are cofunon, especially in the upper part of the
' fformation Zones containing otirelrte and pynte also may ocour locally | |

The dominant stmctural feature within the Marburg Schlst is the pervaslve schistosity (cleavage) that__
parallels the major structural grain of the province. The schistosny produces aplanar fabric and is markec
by closely spaced, nearly vertical, parallel pertings or openings within the bedrock thel strike at north 8¢
— degrees east and d‘p at 80 degrees south. ' : SR

.-
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»Fractures are common wrthrn the Marburg Schrst The regronal fracture pattern is domrnated by a fracture
set that is oriented paralle! to subparallel to the schistosity and the regional structural grain. These .
fractures tend to be fairly large and Iaterally continuous. A second fracture set consrstsof s‘mal,ler,‘ less

continuous fractures that trend discordant to the schistosity and strike at apﬁronmately north 10 degrees :
east to nonh 40 degrees east. In general the fractures tend to either close raptdly with depth or be filled o
- by secondary mineralization. Most references commonly fimit the effectrve (open) depth of the fractures
- to a subsurface depth of about 200 feet ' ‘

The crystalline roclcs of the Marburg Schist are overlarn by a mantie of saprolrte that has formed by the in-

place chemical weathenng of the bedrock. The saprol’rte tends to retain many of the structural featuresof -

. the parent rock. The thickness of the saprolite inthe Piedmont Province is vanable, the average thickness
Is apprcxrmately 45 feet. ' e '

The Cambrian age Antietam and Harpers Formations (undivided) occur approximately 2, 300feet northwest ,
- of the site (Figure 2. 4) The contact’ between these formations and the Marburg Schist paraliels the

structural grain of the province The Antietam Formatron is composed of ﬁne-gramed quartzrte and quartz
schist. The Harpers Formation Is conposed of coarser-grained phyliite and atbrte—rmca schist. These
forrnatrons are often rnapped together because of their lrthologlc slm'larrnes ' o

N .

\ _2.3.2 General SIte‘Geblog!" :

The resutts of previous elte lnvestigatrons have revealed that the srte-speciﬁc geology Is srm:'lar to the -
regional geology The lithology and structure of the Marburg Schist have been noted in the field
observations and drilling logs constructed ;dl.rnng the drilling of numerous boreholes &nd bedrock cores.

The Marburg Schist kcally is composed of & fine-grained, finely laminated grayish-green to grayish-blue
. ghloritic schist. Disseminated pynte is widespread Calcareous and quartzitic zones were also penetrated.
The calcareous zones typtcally occurred as lammae or thin beds containing euhedral carbonate crystals.
The quartzitic zones typically were onented parallel to the schistosity but occasronally cut ecross the o
schistosfty at high angles : ’

The typical vertical proﬁle at the site conslsts of sequences of soll saprollte. and weathered bedrock

. underleln by fresh bedrock. The contacts between these units are gradational.- The thlckness ofthesoll '

and saprolrte is hrghly vanable and apperently dependent on topography and pesmon relatrve to frectures

ARCSWOBERS16420 . 2.9
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The"soil at the site and the surrounding area is typrhed by a vanety of well-drained channery Ioarns an«
silt loams that contain rock fragments and sllt-slze and clay~srze mlcas derived from the underlylr -

~

saprolite.

' The saprolrte is descnbed asa baswally non-competent, clayey soil having a visible reliot rock stmctur "
that contalns remnant schist and qQuartz fragments. The saprolite grades downward to a more competen
. finely laminated but very soft and "crumbly® weathered bednock that parts along foliation planes an
displays iron staining on foliation and fracture surfaces. The contact with the underlymg fresh bedrock i
reported to be gradational and to occur over several feet.

A}

The Marburg Schist Iocally contains abundant fractures. The fractures were erther observed directly in roc'

- cores or their presence was inferred from seoondary evidence such as secondary minera!lzatton or iro
oxide staining on dnll cuttings. Fractm'es were enoountered at subsurlace depths of greater than 200 fee
but were much more common at shallower depths. The fractures tend to close with increasing depth an

" were comrnonly filled by seoondary mineral deposrts. : :
Several fracture traoe analyses and surface geophysrcal (electncat) surveys have been pen‘ormed dunn |
the previous site investigations in order to optimize momtonng well locations through the identification <
delineation of potentiany preferred avenues for groundwater movement.. The results of these studies hy
confirmed the regional gbservation that the structurat trends (such asthe schlstosrty and fractures) are n¢

~ random but occur in preferred and somewhat predictable ortentations. :

A fracture trace analys!s has been perfonned for the OU-2 lnvestigation in order to further investigate th
" nature of groundwater flow within the study area and to optimize the location of additional monitoring wells
to be installed. This study analyzed fracture tracee occuming within a two-mila radius of the landfill. A tota
of 38 fracture traces were ldentrﬁed (Figure 2.5). Most of the fracture traces occurred along straight strean
segments. Two general fracture trace onentations were noted: . . '
LI | Fracture traces whose orientatlon was closely parallel to the major structural gratn and th
- bedrock schlstosrty (11 traces) : ‘

, . Fracture traces oriented at va.rlous angles to the regional structural grain (27 traces
These fractures were domtnantty !ocated along small streams., -

I
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24 HYDROGEOLOGY
24.1 _vRegional Hydrogeotogy ,‘

Groundwater ﬂow tn the Psedmont Phystographrc Provrnce generatty occurs wzthrn a complex. twc-

: compcnent groundwater system. The upper flow system consists of the soil, saprotrte and shat!ow

weathered bedrock, where groundwater ﬂows wrthrn the granular weathered material and the relrct structure

(fractures, cleavage_ptanes) of the soil and saprolrte and within the secondary openings (fractures, cteavage '
- planes) of the bedrock; The lower ﬂow systern conststs of the fractured bedrock where groundwater flow
s restricted to the secondary openings (fractures, cleavage planes) within the bedrock. . There is little .

- groundwater circulation or storage below the depth of open fractures within the bedrock. The physrcat ’

, propertres of the saprolite (e.g., thickness. porosity. permeability) are the dominant factors controllrng the’
~ occurrence of groundwater because the saprolite contarns most of the groundwater stored in the crystalline
rock aquifers CE ' :

’ Nurnerous studies and reports have investigated the occurrence and vertical distribution of groundwater
Zones within the Marburg Schist. These studtes have concluded that most of the available groundwater
3 within the formation occurs at relatrve!y shanow depths within the saprolite and that the groundwater

" available from the fractured bedrock Is largety restricted to the upper 150 to 200 feet of the aquifer. ‘Wells

~ are typically drilled below this zone to increase the storage volume of the well; these wells usuatty do not

mtersect any add’rtronal significant water-beanng tractures or zones

Groundwater ﬂow systems wtthtn the Predmont Provrnce are generatly small and the groundwater flow

paths are generally relatively short. ' The onentatron of the water table is often a subdued replica of the |

surface topography the prevaitrng groundwater ﬂow is from the upland areas to the lowland areas. Ftidges

and hilltops typioalty are underlain by relatrvety unfractured and irrperrneable bedrock, and theytendtobe

‘waterdable d‘mdes Perennlat streams that occur in the towtands and are underiain by more hrghty
fractured bedrock tend to function as discharge points for groundwater

242 She Hygrogeotogy

{ .

The resufts cf previous tnvestlgatrons have reveated that the site—specrhc hydrogeology is generatty similar -
' . 1o the ‘regional hydrogeotogy The occurrence and distribution of water-beanng zones have been noted"

in the field omer\ratrons and drilling logs constructed dunng the dntfng of numerous boreholes and bedrock

cores. The vertical end lateral drstributton of hydlaurc head within the aquifer has been determined and-

| measured through the instaflation of nurnerous onostte and off-site rnonrtonng wells and plezometers The
ARCSOStORSIE420, o2 -
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groundwater flow characteristtca have been deterrmned through the constructton of water-elevatroo oontow
maps and through the conduct and evaluation of multiple pumptng tests. - , ﬁ T
: 2.4.2.i Groundwater Occurrence and D_lstrlbutlon
- Most of the available groundwater at the site occurs at relatively shallow depths (generally less than 4t
feet) andis contatned in the saprol‘te Well development logs tndlcate that the wells completed within the
saprolite and the shallow bedrock produce slgmﬁcantly mora water than the wells completed in the deepe'
" - bedrock. Most of the significant. water-bearing zones wrthm the bedrock occur at depths of less than 13X
to 150 fest. '

vThe groundwater wrthin the saprolite and the shallow fractured bedrock zones is in hydraultc v
communication, and these zones act as.a common aqutler This conclusion is suppoited by th!‘ :
observation that the difference in hydraullc heads for momtoring wells completed within these zones at ¢

~ single cluster location Is typtcally very small and the observatton that water levels in the shallow wellt

~respond to the pumping of the intermediate wells.. . | . R

The vertlcal dlstributlon of groundweter contar'ninants both on site and off site also supports the definitior -
of the saprollte and the shallow fractured bedrock as a common, interconnected aquifer. For the off-s’
areas east and southwest of the landfill, groundwater contamination in monrtorlng wells has be

‘ documented in the shallow bedrock at"each well cluster location where groundwater contamination ha:

‘been documented in the saprolrte and/or at the saprolrtelbedrock interface. This suggests that thera are

no barnere to groundwater flow between these zones. ‘

The groundwater within the deeper bedrock zones (below a depth of about 150 feet) may or may not b

in hydraulic commumcatlon with the shellower groundwater The momtoring wells completed witlin this "

- Zohe typtcally have a very low yield and recharge very slowly. This may be indicative of the low storage ‘
capacltles and low permeabilities of the fractures at this depth, however. and does not preclude the

) potenttal for shallow groundwater contaminatlon to eventually migrate to thls zone ‘

In theory, the major fracture zones are the most Iikely locatlon fora vertlcal lnterconnectlon between the
water-bearing zones to oceur. ‘The existing monitoring wells have been located in fracture zones. Ar
evaluation of the dlstributlon of hydraulic head within well clusters oontammg a deep bedrock well, however

B ~ Yyields lnooncluslve results. Generally, the static water elevation of the deep well is fairly closs to the

elevattons of the mterrnediate and/or shallow wells. At some cluster locations, however, the static wate
-elevation of the.deep well'is more than 100 feet below the elevation of the' shallower wells (o.g., Clur
*G" and Maryland wells 1 through 3). Apparently at some locetlons. the t‘ractures mtersectlng the shallow

ARCS\O988R-515420 . - ' 2-13

'193227:'7- e n0s®



groundwater zone remain open through the:‘deep“er zone or intércapt cther fractures that do; thereby
interconnecting the various water-beanng zones At other locations, the fractures penetrated by the deep

well are not in hydraulrc cornmuntcatron with fractures open to the shallower groundwater zone.

2422 Groundwater Flow charaetertsttcs o

Groundwater flow in the area ls influenced hy the topography and by the hydrogeologrc propertres ofthe -
: 'saprotrte and the bedrock. In general the groundwater occurs under unconfined conditions and flows from .

- the recharge areas in the topographlc highs to the drscharge areas in the topographrc lows

,The groundwater flow direetions within the aquifer. as lnferred from the distribution of hydraulic head and
' the construction of muttiple static-weter elevatron contour maps, are dominantly from the recharge areas

_of the topographic hrghs fo the discharge areas of the topographic lows. The landfill occupies an area of
‘recharge along & northwest-southeast-trending topographic divide that also forms & groundwater divide.
" The prinicipal groundwater flow directions north of the divide are north to northeast South of the drvrde.

the groundwater ﬂows pnmariiy to the southwest , ‘ _ S .,

Groundwater ﬂowing to the south trorn the landﬁil Is reported to discharge into the tributary to Piney Creek.

~ The hydraufic heads measured in monitoring wells installed north and south of this tributary (locations *C*
and *D%) &ppear to indicate that the stréam is serving as a discharge point for groundwater. at least to the
, aquifer depths mcnitored by these wells (a subsurface depth of approrumately 100 feet) In add'rtron. the
: vertical hydraulic gradrent for well cluster *C.* which is located ed;acent to the tributary is oriented upward
~ for all wells, lnciud' ing the deep (236 feet) well This: further supports the conclusion that the valley
~ occupied by the tributary to Prney Creek § a d‘rscharge zone for groundwater Two reports. however,

indicate that some of the deeper groundwater tiowing south from the landfill may be intercepted by suppty :

~wells south of the tnbutary or may be uitrmateiy drscharged into the Siiver Run stream valley.

Grcundwater tiowing to the north and east of the landfiil is reported to drscharge to spnngs and to the
tributary to Conewago Creek. Potentrometnc data Indicate that et least a portion of the groundwater within.
the shallow aquifer is di scharging to the tnbutary The extent to which this tributary serves as the drscharge _
point for all the shallow groundwater and the deeper groundwater. however, is uncertain duse to the lack

of data on the opposrte (eastem) side of the tn'butary The vertical hydraulic gradient for well cluster "A,*
which is located near (but not immedrateiy adjacent 10) the tributary, is orlented downward for all wells,
. This may ind‘cate that there is stiil the potentral ior groundwater wrthrn the valiey to mrgrate to the daeper
~ portions of the aquiler b -
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The Marburg Schlst has very low primary hydraulic propertres ‘Secondary fluxin the folxatlon and fractures -
is the major flow mechanism. The structural grain of the schist imparts an overall marked amsotropy to .
the groundwater flow within the'area. Multrple pumprng tests have revealed that the drawdown parallel \.J
.- the strike of the stmctural grain is typically much greater and more laterally extensive than the drawdowr -

* perpendicular to the schlstosrty The preferred groundwater flow direction in the bedrock i is domlnantly ir -
a northeast-southwest direction or parallel to the schrstosrly or cleavage planes of the bedrock.

_Fractures that cut d‘soordantly across the cleavage may locally deﬂeot or alter the groundwater flowtrends

_ discussed above. For example. two pumping tests conducted 1mrned‘1ately east of and adjacent to the )
' landfill and within 500 feet of one another had markedly different results. In one test, a well pumped a
approximately five gallons per minute (gpm)‘ caused linear drawdown trends similar to those discussec
above. Intha second test, howaver, a well pumped at approximately 30 gpm caused a relatively wide anc -
~ radial drawdown response. Calculated transmlssmtres were within an onderof magnitude in directions bott’
~ parallel ‘and perpendicular to the pnncupal direction of schistosrly Apparently the second pumping wel
intercepted a significant fracture or series of fractures (as supported by its higher. yield) that permrtted the

 flow of groundwater across the dommant structural grain of the bedrock. This is sigmﬁcant because i

mdioates that relatively large quantities of groundwater in the area may locally travel for a significan -
distance in a directlon(s) disoordant to the regional groundwater flow trends. -

25  SUMMARY: eeor._oev AND HvbaerOLoev R k A,
' . . . . . . -. v ' - : ) - . ‘
‘The geological and hydrogeologlcal points diseussed in the previous sections are 'sumrnarized below.

.« Thema]ontyolthestudyarealsunderlalnbytheMarburgSchlst TheMarburgSchlst
displays a pervaslve schlstosrty (cleavage) that parallels the rna]or northeast-southwest
structural graln ol the Pledmont Province. : S

ST The Marburg Schist within the study area is overlain by a mantle of soil and weatherec
~"bedrock or saprolite. The saprolite tends to become more oompetent with depth ane
contains relict structure. - The thickness of the saprolite is variable and appears to be .
dependent on topographlo posrtlon and posmon relative to maior bedrock fractures. '

/ .  Fractures are oornmon within the Marburg Schlst. ‘The reglonel fracture pattem &
| dormnated by a fracture set that is oriented parallel to subparallel to the bedroc:
, sohlstosrty A second fracturesetconslstsolsmaller. fess continuous fractures that treme -
d‘soordamly tothe bedrock schistosrty Numerous fractures belongmgto both fracture q\_)

i

o
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Jhave been identrﬁed in the immedrate study area ad]acent to the srte The fractures tend
to cIose with i mcreasmg depth ' :

. Groundwater ﬂow within the area generaily occurs wrthrn a oornplex. two-con'ponent

DRAFT

) "system The upper flow system consrsts of the soll, saprolrte .and shallow weathered

bedrock. The lower flow systern corisists of the deeper, fractured bedrock. Groundwater -
flows within the interstitial openlngs and relict structure (fractures cleavage planes) of the
soil and saprolrte and withln the fractures and cleavage planes of the bedrock.

s Mostof the auailable‘ groundwater at the site occurs at relatively shallow depths (generally
' ' Iess than 45 feet) within the saprolrte or at the saprofita/bedrock interface. Most of the
‘ signrﬁcant water-bearing zones within the bedrock occur at depths of less than 130to 150
feet, although water-beanng fractures have been encoimtered at depths of greater than
200 feet. :

e The vertrcal drstributrons of hydrauhc head indrcete the potentral tor a hydrautrc__ -
‘ lnteroonnectron between the shallow and deep groundwater Zones at some locations. The
major fracture zones are belreved o serve as the prrncrpal conduits for the vertrcel

mrgratron of the groundwater ;

" - The lateral groma’warer flow paths within the bedrock @re typically influenced by the -

bedrock schistosity. The fractures have the potential to transmrt significant volumes of . “

groundwater in directions’ either conoordant or drscordant o the local and regionai_ :
groundwater flow pattems '

.o The groundwater occurs under unoontined condruons The groundwater typically ﬁows .

from the recharge zones in the topographic highs to the discharge zones in the |

‘topographic lows. The orientation of the water table tends to be & subdued reﬂectron of

- the surface topography Thus the general direction or potential for groundwater flow

(given a pathway or conduit such as a cleavage plane or a fracture) may be estrmeted by
determimng the drrectrcn of surface water flow at that drrectron.

"o - Streams end ridges within the study area typically serve as loml drscharge and recharge
’ points, respectrveiy, forgroundwater “The majority of the groundwaterttowrng fromthe site .
" probably discharges to the’ 'local streams and springs.  The extent o which the
'groundwater may be entenng @ deeper aquifer zone and bypassmg the locel drscharge
point s uncertain | |
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26 . GROUNDWATER USE

Residents within the Ou-2 study area raly on groundwater obtained trom privatewet!s and eprings for the\\) '
water supply. There are approkitnately 40 or mora residential wells Iocated within one mile of the sita.
- These wells range in-depth from shallow. dug wells to drilled wells over 400 feet deep. The majority of
‘these wells, with the exception of those located in the far northern and northwesfern portions of the study
| 'area, are completed in the Marburg Schist. The med‘an yield of thie tonnation in Adame Ceunty (based
on very limited data) is repoited to be nine gpm.

~

27  SURFACE WATER HYDROLOGY

_ The Keystone Sanitation landfill straddles a topographic ridge and is s’ttu_ated.on'_a surface water drainage ',
divide (Figure 2.2). Drainage from the site north of the divide discharges via three small drainage pathways
(including the drainage from the on-site retention pond) into the unnamed tributary to coneWego Creek
located 100 feet north of the site.” Drainage from the site south and southwest of the divide IS via
intermittent streams into the unnamed tnbutary to Piney Creek. located approximately 2,000 feet south of ’

the site in Maryland. Numerous small springs within the ‘study area di scharge to surface water bodles

28 ECOL_O,GY N \ \/)
The Keystone Site is located In a rural agricultural area in south-central Pennsylvania, near the Maryland
" border. The area is a mixture of agricultural fislds, meadows, hardwood forests, wetlands, and small
streams. The streams in the area are typically shallow and origmate from surface drainage or trom
groundwater springs. Most of the surface water north of the landfill drains teConewago Creek, and surface
water sauth of the landfil drams to Piney Creek. Stream depthe in the study area typtcally range from two
to snt inches. ‘ '

Agﬁcuttw'al fields and meadows are the dominant wildlife habitats ot the area. The less extensive ferested'

| areas occur primarily along the dralnageweys. although afew soattered woodlots are present in other areas
surrounding the site. We'dande are limxted to areas surrounding surface seeps and along streams. Wildlife
speciesthattyplcally mhabitfarmlandand open rural areas are likely to be found in the srtev:cimty No E
state or.federal endangered or threatened speciee are lcnown to oceur in the study area. : .
',_’Theregien around the snehasamitd cllmatewrth longwarmsmnmersand ‘short codl winters.

. Temperaturee range fmm about 85°F in summer 1 25°F in wmter About 41 inches of rain fall annuany '
 with approximately half famng between April and September Sl : .
| ARCSWeSSRS1-5420 247
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- 3.0 SC.OPING OF REMEDIAL INVESTIGATION AND FEASIBILITY STUDY s

o Thls work plan has been developed to present the technrcal scope of work for OU-2 of the Keystone "

Sanitation Landfill Srte The scope of work must be adequate to meet the tocused ob;ectrves of the RVFS,

‘ which are to charactenze the nature and extent of off-site oontamrnatlon attributable to the Keystone
. Sanitation Landfill, to assess any tmaoceptable risks posed by euch oontamlnants and to develop and

evaluate remedlal alternatrves to address any unaeceptable risks. ‘

The first part of this section presents a summary of existmg data for the site. These data are then used
to develop a prermmary nsk assessment that bnefly exarmnas potential exposure pathways and evaluates
public heatlth risks. Appl‘cable state and federal regulatnons and gurdet'nes are used in conjunction with
the results of the prellminary risk assessment to help determine eppropriate remedial teohnologles In the ,
évaluation of risks to human health and environment and of the remedial technologies, data gaps are
. Identified and further developed as epeclﬁc Invesugatnon objectives. The quantrty of data to be collected ;
~ and the associated quality requirements (data quality cbjectives) are defined in the final portions of this '
section, o R ' ~ S

31 sumuAnv oF Emsﬂue_nAm'f:{

Several agencies/private oontraotors eonducted envu'onmental sampling in the area around the Keystone
Sanitation Landfill Ste between 1981 and 1994 The numerous samplings of monitoring wells, residential -
- wells, surface water, sedi ment. and sofl have resulted in a Iarge volume of analyneel data. In December
‘1993 HNUS submitied 1o EPA a revlew of analytlcat results from groundwater sampl‘ng conducted by the
. followmg pames '

. StateotMaryland I '
* Wilhams-Hussell and Johnson (WR&J) (under contract to EPA)
’. _ HNUS AT (under contract to EPA) A

¢ RoyF. Weston TAT (under oontract to EPA)

Sampling events conducted by these par'tiesare brieﬂy described below. Please note that this is not meant
tobea oomprehensive summary of all data oollected by all agencies/contractors or private citizens. The
revsew of other data will be peﬁormed as part of the RIFS as described in Section 4. 1 2 of this work plan

ARCS\98ERE16420 . . 84
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<% 1 Groundwater - -
: The Maryland Department of Heanh and Mental Hygiene (MD DHMH). in June 1986 published a study\J
entitled "Keystone Landfill Maryland Monitoring System Inveshganen and Report' This mvesngatien -
included six rounds of sampling eondueted over a one-year period {April 1985 to April- 1986) of nine
momtoring wells and seven residential wells. As parst of this study, data from other sampling events were
compi!ed including earlier Maryland samphng results (1981 to 1985) end PADER analyses (Apnl 1986)

From May through July 1988, MDE collected samples from 26 residential wells located south of the site

in Maxyland The samples were analyzed by MD DHMH for VOCs. Ana)ytical resu!ts showed detectable -

~ levels of YOCs in two residential wells. These results were reported in March 1989 in the MDE document
"Repon of the Investigation of the Occurrence of Volatile Orgenie Chemica!s in Groundwater in the Humbet
Sehoo(house Road Area. Northem Carroll COumy Maryland." :

From May 1989 to April 1990, WR&J conducted field work for an Rl at the s:te As part gt the Rl the
analyticel date were obtained from 35 monitoring wells and 15 resldential wells, '

I May. 1991.‘ HNUS Fn conducted a fleld trip at the sta. FIT sempled 30 re'sidential'wells for v'oc.au

Weston TAT collected samples from 38 residential wells dunng the week of April 19,1993, TAT resampled

. 15 of thesa wells for specific target eompounds in October 1993 Dunng the week of February 21 1994,
'TAT collected an additional 30 residential well samples.

3449 Monlterlng Welle

Table 3-1 summarizes analyticel resuns of. monitqring well samples obtalned frem the studies discussed
in Section 3.1.1. The listad compounds are the contaminants of concatn for the groundwater medium as
identified in the ROD for OU-1. Sampling will be conducted during OU-2 RUFS field activities to futhe

: define the nature and extent of gmundwe!er eontammetion attributable to !he site In oﬂ-srte monwonng -

.y
ARCS\0986\R-51-5-4-20.
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CTABLES4 | _
‘ MONITORING WELL ANALYTICAL DATA SUMMARY | '
. ~ KEYSTONE SANITATION LANDFILL SITE
| ‘Compound/Analyte - | . RangeofDetected.: . |  Numberof Wells With |
L S . Concentrations (ppb) Detected Concemranons ;
antimony . T . 60-6- ’ o 2 .
barium o - a0-1,930 5 N
| berylium o 12412 R
| cadmium - 17 oe-26 8
chremium . | . [4.0]-658L 2 | i ,
foobatt . . . | 13-248 0 I
} lead - _' S Rpojet09 | | ' 18 i 5]
| manganese Lo 1+170,000 ' -
‘ mercury L b o2d-28 _ : N
! nicket o 1e10e0L R .
’ ‘ selenium S | pon-pn 2 B
| vanadiuom =~ ©T . 47-24 |

. KEY: : '

© ARCS\0986\R-61-6420 .

| acetone o -7 -69 3 .

{benzone =~ - - " | 2.8 4 |

i caibon disuffide Y T 1

| chioroethane -~ - = . S 318 4

| 1.1-dichloroethane - SR ERRREE PP 7
1,1-dichloroethene b 1208 3

} 1.2-dichloroethene otaht - | - 1-223 8
dichlorodifivoromethane NS 4-48 7
‘tetrachloroethene (PCE) - o) 4y 18.250 10
| 1,1,94richloroethane - | .- 1-1,300 10

trichloroethene (TCE)
vinyl chioride

- Includes reported ‘concentrations for cis- and trans- isomers.
J - Estimated value. = .
L - Analyte present but may be biased low. Actual value is expected to be higher '
[]- Analyte present but near the instmment detechon llmlt (IDL) As values approach the IDL, the quantxtatson may
not be accurate. ‘

 AR322725
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TABLE 3-1

MONIT! ORING WELL ANALYTICAL DATA SUMMARY

KEYSTONE SANITATION LANDFILL SITE

PAGE 20F2

benzo(g.h,)perylens

Range of Detected
Concentrations (ppb) . -

" DRAET

" Number of Wells With
o Detected ancentrations

indeno(1,2,3-cd)pyrena

0
benzoic acid 3J-4J. 3
bis(2-sthylhexyl) phthalate - aen 8
chiysene - Ce
" dibenz(a,h)anthracene a4 1
| diethyl phthalate 2J "1
1

-0.021J - 0.16

KEY: J- Estin\a:ed value.

ARCS\0986\R-51-5-4-20
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S
Teble 3-2 summarizes analyucal resutts of resndentlal well samplmg cbtained from the studies discussed
in Section 3.1.1. The listed compounds are the contaminants of concern for the groundwater/residential

- well medium as identified in the ROD for. OU-1 'Sampling will be conducted during RUFS field activities e
1o further define the nature and extent of groundwater contamination attributable to the site in res:den‘nal :
wells, ' - :

312  Sutface Water and Sediments _ -

i

“The June 1685 MD DHMH report contained analytical data from six surface water locations. Four surface

water samples were collected by MDE in May 1988 and included es part of the March 1989 report. The

Rl conducted in 1989 and 1990 included the collection and analysis of 18 surface Water samples and 10
N ,sednmem samples. Tables 3-3 and 34 sumrnenze analylnel results .of surface water and sednment :

sampling obtained from the studles eonducted by the state of Maryiand and from the RI. The listed

- compounds are the contammants of eomem for the surface water and sediment media as identified in the. '
OU-1 ROD Sampling will be conducted dunng OU-2 RUFS field activities to further def' ine the natureand <
" extent of possble sutface water and sedlment oontarmnatuon ettnbutable to the stte :

3.1.3 _s_m;

'

Two soil samples, one from the upper few lnches of soil and the other from 12 to 18 inches below the

- ground surface. were collected at nine orrsite and 15 off-site locations as part of the WR&J RL. Table 35

summanzes analytical results of soll sampl'ng obtained from the WR&J study. The listed eompounds ere
the eontammants of concemn for the soil medium as identified in the OU-1 ROD. Off-site soil sampling will ,
be conducted during the ou-2 RI/FS field activities to investigate the potential in'pad of luneﬁ and wmd
carried oontarmnatlon from the spray lmgatlon well as a contaminant transport mechamsm.

32 PRELlMINARY msx ?ASSssﬂsmem' \

Thls section presems a prehmmary nsk assessment of the potential pubﬁc heatlth and envu'onmental risks

associated with exposure to contaminaied environmental media within the off-site study area. The
assessment focuses on chemicals that have been previously identified as potential hazardous substances

" - of concem associated with the site. .The Rl repon addressed eomamnatlon and nsks ator associated wnh -

ARCS\0986\H61£4-20 .

AR322727  gen 210578



TABLE 3-2

. RESIDENTIAL WELL ANALYTICAL DATA SUMMARY . DRAS
= KEYSTONE SANITATION LANDFILL SITE . AFT

Number of Wells With

- Range of Detected
- Detected Concentrations /7~

Compound/Analyte |
- R Concentrations (ppb)

|| parium L 520-140 | a2
beylium - S e o
cadmium = . . 2:¢8 .8
' lchromlum ‘ L 3-f) N 4
Joobar | o @eepoy | e
l copper . 3 o Ol 8.8J - 4,820 55

lead o ol .12 ] a7
manganese X S . {14]-4100 _ © 48
mercury : |7 pa)-0s9. . | 5
nickel . - @sen23 - 13

selenium Lo e T .

vanadum = ° 1 2.8
zinc . ' © 374-3300

acetone o N 1

benzene , | - 33 Kl

carbon disuffide | .o 1,
chioroethane - o LT e 0
1,1-dichlorosthane o 1-19 3
1,1-dichlorosthene - ,. R B B 1
1.2-dichloroethene (total)* - - | ° ©19-21 4
4-methyl-2-pentanone (MEK) : . 33 1.
dichlorodifluoromethane , - 0
tetrachloroethens (PCE) - | -~ 0.020-27 7.
1.1,1-Uichloroethane 00317 7
trichloroethene (TCE) . ' 02-45 5

vinyl chloride -~~~ 1. o00020-4 2.
KEY: J‘.-Esnmatedvalue. DR S

- [] - Analyte present but near the IDL. Asvalues approach the IDL. the’ quantltation may r
o be accurate. ] _ Ny

wosomnisen *&8::1'&’3’22723 »
S ' . ) ST DA 210519
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TABLE 82 .
. RESIDENTIAL WELL ANALYTICAL DATA SUMMARY
. KEYSTONE SANITATION I.ANDFILL SlTE R
\_/ . PAGE 2 OF 2
Compound/Analyte - . | ~  Range of Detected Number of Wells With
7 . . - -Concentrations (ppb) Detected Concentrations
benzo(g.h,jperylene |
benzoic acid - 0 o
bis(z-éthy!hexyl) phthalate = 2 1 -
z-chlorophenol ‘03-04 10 S
.chrysene - B -
dibenz(ah)anthracene e l
diethy! phthalate 0.3J-0.4J |
dimethyl phthalate 04
di-n-butyl phthalate . 08J-29 13 .
indeno(1,2,3-cd)pyrene - '
| Q J - Estimated value, -
L ': [
\
| N ,
" | ARcswsae\R-sts-i-zo_ T 3~7 R '
 AR322729 N
' , 29 EPA 210580
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. . TABLE33
 SURFACE WATER ANALYTICAL DATA SUMMARY
" KEYSTONE SANITATION LANDFILL SITE

" Compound/Analyte - RangeofDetected | . No.of Samples With
S ‘ : - Concentrations {ppb) "~ Detected Concentrations
lbariom .. 200 I
chromium R 134 A 1.
copper o | g 10-2,040 7 ‘
teaed [1.1]-189K | 13
manganese = . --. |- 10-3700 . 4
mercury AR 03-78 s
selenium - A © nay - | | 1
| varediuom - .14 3 - 2
zine | ’ ' . [9.4] - 2,050 ‘ 23
1,1-dichloroethane -
tetrachloroethéne (PCE) - 2.5 -
1.1.1-:ﬁchlomemane N '

- KBY: ' ‘ ' ' -
K Analytepresemm reported va!uemaybe bxased high. Actualvaluo is expectedtobc .
. lower.: :
{1 Analytapresentbm near the IDL As values approach the lDL the quanhtatlon may nc
beaccurata o ' _ ,
~ / | 'A‘
' ’_‘s/
'Ancsmés\n-ss-s#zo 38 - -
- AR322730

EPA 210581
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.. o < . . TABLE34
S |  SEDIMENT ANALYTICAL DATA SUMMARY

" -+ -  KEYSTONE S_ANITATION LANDFILL SITE

. Range of Detected  Number of Samples With
.- Concentrations (ppb) . Detected Concentrations
P | barium a2 - 187
beryllium [0.46] - 2.1
lead _16.6J - 200J ,
manganese 296 - 2,580
silver 1.7
o | acetone
, | methylene chloride
4-methyl-2-pentanone ’
o v "4 - Estimated value. ' | B 7
C S [} - Analyte present but nearthe lDL. Asvalues approachthelDL the quanmatnon maynot S
~ ~ be accurate. o
ARCS\0988\R-61-64-20 )

g
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~ Compound/Analyte

~ TABLE 3-5.

' SOIL AﬂALYTICAL DATA SUMMARY
KEYSTONE SANITATION LANDFILL SITE

Range of Detected
Concentrations (ppb) -

Number of Samples With -
Detggted Concentrations .

DRAFT -

[8.0] - 8.7L
| manganese 231-4420 3
n mercury 01-12 8
I selenium v . [0.47M - [0,81]J‘ 2
- 1

1.1 -dichlometﬁane

1,2-dichlorosthene (total)* 8J
2-hexanone’ 2:13 7
| 4-methyl-2-pentanone ‘3-8 , 18—

| tetrachioroethene (PCE)

-anthracene i 2 ' u '
'benzo{a)pyrene ’ " 190 - 1800 8 ' |
| benzo(bfluoranthene . 224 - 2004 '8
benzo{g,h,iperylene 1000 1
benzo{K)fluoranthene 13J - 160J 5
| benzoic acid , - 23) - 2404 8
| bis(2-ethylhexyl) phthalate . 10 - 1,300 38,
butylbenzyl phthalaxe - 35 ‘1 |
" chrysens - 19J-89 9 .
dibenz(a,h)anthracene 160 1
diethyl phthalate 184 - 160J 4
dimsthyl phthalate 26J - 88J 3
di-n-butyl phthalate ' - 20250 34
| d-noctyt phthalate’ 54 - 1400 13
| fuoranthane. 144 - 200 14 PR
' l[ indeno(1,2,3-cd)pyrene - 110 R \_J
ARCS\O9861R.51-54-20 a0
AR322732

EPA 210583
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. TABLE3-5 o
SOIL ANALYTICAL DATA SUMMARY TR
"~ KEYSTONE SANITATION LANDFILL SITE 8

v PAGE 20F 2

B e : |-, Range of Detected * Number of Samples With
- N i -~ |~ Concentrations (ppb) Detected Concentrations
: | fphenanthrene
pyrene ‘
. J - Estlmated value. '
L - Analyte present but may be btased fow. Actual value is expected tobe hlgher.
[} Analyte present but near the lDL. As values epproach the IDL, the quantntauon may not be
accurate. . .
. . . ]
mésmsaeﬁm-u-zo R : N ~
o | | - AR322733
H heeefds EPA 210584
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the sxte. however, the OU-1 RI did not comprehensrvely address issues related to potential oﬁ-srte .
contarrunatron This preirmmary oﬁ-srte nsk assessment is based upon validated OU-1 data (as listed ip —-
the precedrng sectron). although avaiiabie samphng results were examined from 1984 fo present. It shouu
be noted that some of the exxstrng 'data are of uncertain quality because of the associated samptrng
procedures. anaiytlcal methods, and unknown vaiidation status of the data. In addition, the historical
sampling data contain severai inconsistencies and data gaps: for example, trace-level detections of several
volatile compounds that were reported in only one out of several topographically related wells and/or during
only one isolated sampling event out of as many as 20 samplings of a given well and sporadically reported
compounds that are oomrnoniy found as laboratory oontarmnants or artifacts. Although data from previous .
EPA investigations are considered to be of known quality, in order to resolve questions pertaining to
potential oﬁ-site contami_nation. a more thorough assessment will be.pertorrned during the ouz ‘RVFS. B

The risk assessrnent proceso has several oomponents. The ﬁrst oomponent is the Hazard Assessrnent R
. which Is comprised of the seiection of indioator compounds that adequately represert the site conditions
and an evaluation of their toxic(ty The, second component is an assessment of the potential exposure '
A pathways. Exposure doses can then be estimated by rnaidng asumptions about hazardous substanco :
concentrations at the point ot exposure and about exposure duration. The third oornponent isa toxictty o
' assessment that presents toxicity crﬂeria. regulatory standards, and health-based guidelines for hazardous ’
substances of concern. Finally, potential carcinogenic and noncaromogenic risks can be estimated (-

_ characterization) by usmg publrshed toxicological information. . Because this is a preliminary nu

assessment, the risk characterization presented in Section 3.2.4 is more quafitative than quantitative. A '
i 'rnore quantitative risk assessment will ba conducted using data obtained during the R! because additional
‘ mvestigation is needed to characterize and substant:ate the extent of oﬂ-sate contamination attributable to
the site. : » .

3.2.1 Haiard Assegsment
3211 Indicator Chemical Selection

‘A oomprehensrve list of indicator compounds (i 8., chemrcais of concern) will be setected for the Ri risi-
| . assessment based on ‘current EPA guidance. Indicator chemicale are intended to be representattve of site
conditions and potential heeith risks. They are selected based upon factors such as toxicity, frequency o

~ detection, and environmental mobility, etc. Chemicals of concem are the basis for selection of anaiyzet
‘ parameterslfractions requmng quantitative chemical anelysis in the RUFS. : S

7 BecauSe the OU-2 RVFS wiil address oﬂ'-site contamination related to the site, this preliminary r' r
assessment will focus on the hazardous substancesot concem previously deiineated in EPA's 1990 R

mcsweem-m-s-&zo SR 312 ,' T

‘ﬂR3227_-31, I .' ‘, | EPA 2'/]‘.9585l
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end the 1990 Keystone Rl report. Although the oﬁ-stte contarmnatron and potermal mugra‘hon pathways

were not fully charactenzed in the 1990 Rl report the selection of hazardous substances of concern was '
based upon validated data. . In addition, other existnng data (presented in Section 3.1) reveal that no

additional contaminants (other than naturally occumng minerals/essential nutrients) were conslstently , B
reported in the 1990 Rl and other samplmg studies so as to suggest a conslderatlon of the hypothesis of

off-site migration of additiona! chemicals R is antlcrpated that several or most of the previously selected |
compounds will continue to be among the. pnncrpal chemicals of concem for the OU-2 risk assessment

- However, the fist of incﬁcator chemicals could be augmented or reduced during OU-2 RIFS based upon
 anevaluation of additional data that will lnclude more thorough background sarrplmg, lower detection kmits _
and better data qual‘rty for residential well samphng. and a more thorough temporal and spatial . -

characterization of the extent of contamination. ‘These data will be evaluated during the OU-2 risk "
assessment so that, if other pattems of contammatlon are suggestrve of off-site migration of hazardous

‘substances, consideration wrll be given for hcludmg additional chemicals of concern &s appropnate

In the 0U-1 RIIFS chermcats of concern were selected separately for each macr jum. - ln evaluating the
applicability of these categones to the 0U-2 risk assessment it was assumed that any chemicals of
concem from OU-1 monitonng wells or residentxal wells would be included in the OU-2 groundwater
evaluation. The surface water and sed' ment chemicals of concerm were also combined together intoone
list in defining the prehmnnary OU-Z chemlce!s of concern However, because of the possibility that the OU-
2 investrgatlon will reveal cortaminants ln surtace waterlsediment or surface solil that are attributed to
groundwater (spring discharges or spray imgatxon system), the indi cator chemicals forthese pathways may |
be augmented to include other chemicals from the groundwater pathway or be reduced if muttiple rounds

‘ _ of sampling do not reveal certain hazardous substances Overall, this approach will also be applied toall

media during prelirnrnary data evaluation dunng the OU-2 RVFS The following table (Table 3.6) Eststhe

. preliminary chermcals of concern for each med' um [groundwater (GW). which tncludes both restdentxa! and )

monitoring wells, surface waterlsednment (SWISD). and surface soil (SS)] ; S |

8212 Tcxlcologlcat Proﬂiss 4‘

Because 87 organic and 15 horganio‘chemicals'are among the prefliminary chemicals of concem, the
reader Is referred to the OU-1 Ri report for a bnef qualrtative discussion of toxicological human heatth

. effects for each of these chemicals (Up-to—date carcmogenic and ncn-carcmgemc criteria are presented
"in Section 3.2.4 of this work plan) Note that vxnyl chloride and severa! other halogenated VOCs are

classified as potentral carcinogens, and non-carcinogenic eﬁects may resutt for both organic and inorganic |

' chemim!s of concemn.

ARCS\986R 616420 813
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TABLE 3-8

PRELIMINARY CHEMICALS OF CONCERN

KEYSTONE SANITATION LANDFILL SITE

| chioroethane

| methylene chioride’

1,1-dichloroethene
- 1,1-dichioroethane

1,2-dichloroathene (total) .

1,1,1-trichloroethane

trichloroethens

x
I IR

' Eetrachlomemene :

dichlorodifluoromethane
benzene ’

carbon disulfide

acetons -

o ‘

| 4-methyl-2-pentanone’

¢ | o< ] o¢ | ¢ | ¢ | ¢ | o< | ¢ | ¢ | ¢ | ¢
b4

o
x

2-hexanone ' °*

¥ 2-chiorophenol

- Semivolatiles

o

I benzoie acid -

i  dimethyl phthalate

diethyl phthalate

di-n-butyl phthalate

bis(2-ethylhexyl) phthalate

x| x| x| x|x]|x

butylbenzyl phthalate -

di-n-octyl phthalate

fluoranthene

pyrene’

phenanthrene

anthracene -

chrysene -

benzo(b)fluoranthens

benzo(k)flucranthene -

' ARCS\0SE8\R51-5420

< | 5| ¢ | o[ o | ¢ | ¢ > | [ > | ¢ | ¢ | | ¢

1314
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TABLE 36

- PRELIMINARY CHEMICALS OF CONCERN

KEYSTONE SANITATION LANDFILL SITE

ERER

Compound/Element -~ . | - Analytical Fraction

GW | SW- 8D | SS
, Semivolatiles

benzo(a)pyrene

indeno(1,2,3-c,d)pyrene

dibenz(a,h)anthracene

benzo(g,h.)perylene

> |l x| x|
e

“XXX

- Pesticides
dieldrin’ - I 3 - X
aldrin ' ’ L
44-DDT

1

>

Motals B - —

antimony
barium

cadmium -
| chromium o
cobalt :
copper
lead
A ‘manganese
mercury
nickel

x

>
EEENEE

o

XXXX
>
»

selse] ve] ve) e | ¢ sel se] | ¢ ¢

x
b

silver = . - X X
vanadium ' ‘ '

b

b

zinc

" GW - groundwater (residentlal and monitonng wells)
SW/SD - surface water and sedi ment ‘
S8 - surface and subsurface soll.

Of the contaminants detected in groundiater, VOCs are considered to be highly mabile. Chiorinated
ethanes and ethenes were the predominant VOCs detected in the groundwater (i.e., they were detected
most frequently and at more consxstent levels for a gwen well).

ARCS\0988R-561.6420 _' 815
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' 322 Exposure Assessment | S
| The second step in the nsk assessment process |s to xdentliy actuat or potentlal mutes of exposure for

human and environmental receptors and to oharactenze the l’keiy magnitude ot exposure An exposure
' pathway has four elements: - '

" e - source and mechamsm oi‘ reiease to the enwronment
* transpoit medium such as air or water
e . point of receptor oontaot with the contaminated medium
e ' ' an exposure route (such as ingestton of drinking water) at the contact point .

-t one of these elaments is missing. thera is no exposure.
- Sourcos'ot Contaminatlon " " : S

The Keystone Sanitation Landfill Site contains unlmown quantittes and vaneties of bu:ied wastes. inomding

general municipal refuse as a major component. The exact locations of wastes are unlmown. and muitlple

low-volume sources could potentially be present within the fandfill. In addltion, the inactive groundwat

- spray treatment ‘system is considered a potential sourca of contammatton over the localized surface aré».)

" that had been affected by this activity. The scope of work for the OU-2 RI will not delineate exact sources, -

of oontamznatxon within the landfill but will estabﬁsh and o,haractenze actual or potenttal ohem:cal migratlon
 to oft-site Iocations. |

As disoussed in Section 3.1, contamination has been detected in the gmundwater and souls near the .
}f panmetet of the site and, to a lesser extent, in surface water and sediment. although oharactenzation of
the extent of oii-site hazardous substance migratiqn is lneomplete, ’ g

Contaml'nant Migration Pathways

The major contaminant transport pathways with a potential for human or envxronmental exposure i

- attributableto thes:teareasfotiows. ‘

. Contaminant leaching from source areas within the iandﬁll'(e g., contaminated subsurface ‘soils) -
o' the groundwater upon infiltration of precipitation. The hydrologic gradients identified or
suggested by previous studies suppott groundwater ﬂow in a direction away from the tan(

ARCS\0986\R-51-5420 - . o 318
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. . penmeter VOCs wrth high water solub'lrtres and Iow orgamc carbon partraon ooefﬁc:ents (Ko are
| E  most ernenable to such transport. '
- ~ e Erosion of oontaminated surface solls and dissolution of surficial contaminants with subs'eouent
’ ~ transport to local water bodies (e.g., creeks and springs) via overland runcff. In the area of the
.. spray treatment system, oontammatron may have been introduced bythe drsperslon of groundwater
contaminated with VOCs

_e . Contaminant migration by groundwater'discharge 1o surface water/sediments of loca! oreel(s.

. HumanIEnulronmental‘.Exposure Pathways

Potentral human and emnronmental exposure pathways |denttﬁed under current or future land-use scenarios -

“for this sfte include
. lngestron of oontarninated groundwater. dennal contact with oontarmnated groundwater while

. - was determined in the OU-1 Rito be the pnmary exposure pathway aesociated wﬁh human heatth
“ N ) ‘ v . nsb ) °

+ Ofiste dermal contact yritr'r sumaar 'soiise'nd inoidental lngestion of off-site soll.

L "« Inhalation of contaminants volatilizing from offsite contaminated eo by off-site human receptors
| Releases of VOC may be aftected by the presence of landfl gases such es methane
e Ingestron ofldermal oontaot with surface waterslsed’ ments of creeks potentially oontammated by
B groundwater disoharges to the surface waters or by overidnd mnoﬁ from the site. lngestron of ﬁsh
taken from creeks inthe viottﬂtyldownstream of the site.

i l

. 'Ingestron of oontamlnated agncultural crops or ivestock meat andlor milk raised in areas

. oontaminated by the site, where significant blo-uptake might have ooourred

Alof the preceding soenarios. exoept rdr orops and livestock bso-uptake have been previously studied to

s some extent. However. because the 0U-1 Rl did not tully oharacterize potential off-site contamination

N\ . sediment and water/soll sampling wil rnore,thorougtﬂy characterize off-site environmental oontamtnatron

. _RR322739
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bathing, and inhalation of oontaminants found ln the groundwater while showenng (Groundwater

attributable to the site, additional well installatron. groundwater and res:dentlal well sampling, and surface
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The third step in the risk assessment process is to evaluate the- reiationshtp between the dose of:
compound (amount'to which an individual or populatxon is exposed) and the potentlal for adverse heaith '
effects resulting from exposure to that dose. Dose-response relationshrps provide a means by which
potential public health impacts may be evaluated Dose-response parameters (cancer slops factors, -
reference doses) are used |n the risk . charactenzation to estimate potentiai carcmogemc ano
noncarclnogemc nsk& ‘ o

" Table 37 presents available dose-response parameters as well as reievant regulatory standards ol
gurdeimee for all the compounds rdentrﬁed as prei'mmary chemicals of concem for this site. Presently, the ‘
only enforceable regulatory standards ara the Maximum Contaminant Levels (MCLs) for public water supply
systems promulgated under the Federal Sate Drinking Water Act (SDWA) Other relevant regulatory =
' guidelines include the Ambient Water Quairty Criteria (AWQCs) Maximum c°ntaminant Level Goal.‘ .
(MCLGs), and Health Advisaries (HAs). o : ‘ :
‘Table 3-7 also compares the histo:ical range of concentrations of the organic and inorganic hazardous
substances found in the groundwater in the vicinity of the site (either monitoring wells or residential wells] v
with' the regulatory requirements. As shown in this table, MCLs were exceeded in one or more sampling |
events in monitoring wells or resrdential ‘wells forvmyl chlorids, 1 1-drchioroethene. 1.2-didtlororethen'"
1.1 1-trichloroethane, trichloroethene, tetrachloroethene. benzene, and selected semivoiatrle eornpoum\)
MCLs were also exceeded for several metals; however. the significance of metals data is of concem due -
to inclusion of unfiltered sampling results reported in prevnous studies. Among the YOCs, vinyl chioride anc
benzene have been ciassiﬂed as Group A (known human) carcinogens. Several other organic eompounds
" have been ciassriied as Group B2 (probable human) carcmogens.

3.2.4 Preliminary Risk Characterization _‘ o \Q}
‘Greundwater

As discussed in Section 3.1, several berimeter_ locations sunoundingthe site have revealed low-leve] VOC
contamination In monitoring wells, However, monitoring wells and residential wells located at greater .
distances from the site have revealed either no contamination or patterns that are sporadic and/or difficut

to correlata with the groundwater data closer to the site. Oft-site residents currently rely-upon residentia
wells for domestic water supply needs. lncludmg drinking, cooking, showering, and bathing. The trace

- levels of VOC3 detected in monitoring wells nearthe site or on-site suggest that groundwater contaminatior

- at greatet distances from the site would be less significant; however, additional monitoring well installatior
and further sampling of residential wells using low detection fimit rnethodoiogies is necessary to bey-
‘characterize the extent of off-site groundwater contamination. S v N

ARCS\0986\R-51-54-20 ‘ - 318"

ﬂR3227h0 S £pA '210551_



CLeke T orreioHmeosow

—a . _ ‘ wo [- g0 | zo $00 $00'0 A | . leusudaiope

 EPA 210592 ”

T 218 TUGNVY NOLVAINVS SNOLBADN - .
o UILINVUVA-ISNOJS3-3500 ONV SININIHINOIY AHOLVINDIY HLM |
. zEEnz:occznz:Egz!ESuozoﬁmeozSuomazémog&S
1S3Vl




11 1
S N,
g1y
3
3
HE
3
U
HHEHEHE
3
HElN
591

| otaee |

Tomz | . % .,._!eiu.oé.u...&as :

asléa_aa'saaswlﬁT”
g
g
g
g

_ .‘
1 .0 - - v ¢ | ¢ - - ) ‘o | 0002 | OwG | Umu-IGy o U v | sy .
, E A %0 | oo | a0 100 . | ) o ' ° | R - . A

3 1ave | bave _ ‘ ‘ | o000 | seo-moo 1o ||
‘ [ wary | vacy oo | coo00 | £o0o | 0 — || wo-mmo | , we |
N 1+301 Zo00 | 2000 1 - . o 1 — — prreseees v
| . : — R - — — 1 ~ T euepediryBlozusq
o ) €0
k - . -

|
]

. | - zo __8.. oyz 3.._3.3_?3»3 |

w28 - | zav 1 o | : | N D o | ouz rL-M 33;33353?«3

(Vo)
Ton
1oV 2P
3_35

218 TMONVI ROLYimYS TNOLGATY
.- MILVAMONNOND NI GNNOA SINVNTIVINOGD 40
NOLLYHINSONOD 40 TONYH 40 NOSHVAM0D
. reEnL

. EPA 210593



IR §8§§a§ 0 : . o T (eeiqul Alswwng Wwewssessy syl WEeH) ‘¥66) AU ‘Vdl 'S
: _ ueboujaied uswiny eqeqold  2a/ig - »681 E&mﬁeggi&%si&d ™
- iasﬁ.sf:zssé 2 ‘ §r=£¢u¢ gggggggsgi&d w

- %5:!858558%3582;55 o

. ‘mojaal lapuny

Eeeﬁﬁs.e-a.!?:so ‘ULi0) JUR(EARXSY JO) 8] GIUA WNRLOILD ¢y

, ; : L epelld -euR) PUR 840 ‘Mi0) JO 10{1S QloW Sl WU BUAPI Pas) ‘eiquoydde el
E:aau.oz Ao_... §§§§EE§§§§_§§< s

~ A3322793 f

uomou_ .

N S cmptpz:ocuz_nz:o.._gzspzoouo

ZOF Etwuzguowgcuozgg )

reFavl
~¥6S01¢2 ﬁm . .



o _ DRAFT
Table 3-8 presents the potential lrfetrme cancer risk and/or hazard quotient (an indicator ot noncarcinogemc |
nsk) for the chemicals detected in the oﬂ-slte groundwater assuming that the groundwater (erther oit-srtr
. rnonrtonng wells or resxdentral wells) containing the maximu detected concentratrons of oontammanu
- (using only validated analytical data from OU-1 RUFS) is utilized as a domestic water supply source, Tabla
3-8 does not necessarily represent the actual groundwater concentrations for off-sita residential wells;
however. analytical data from monitoring wells were utilized to estimate potential 'i‘uture exposure to
residential wells. Inthe fonowrng table, exposure dose and riskwero caicuiated assummg that a 70-kilogram |
| individual is exposed as the result of the domestig use of the groundwater ('rngestron, inhalation dunng
showenng. and dermal contact routes of exposure wera evaiuated ) ‘

"~ Asan |nd|catnon of the potentlal for future risk assoclated wrth groundwater contarmnaﬁon (based on erther -
monrtonng or resadentral well data). risks were estimated assumrng the domestic use of the water containing
the maximum identified oontaminant concentrations (a worst-case scenario) The estimated excess lifetime

- cancer risks for several volat‘ie organic chemicals approach or exceed the 1 X 10% tevel For reference,
EPA consrders the 10 to to‘ range as a threshold for unaweptable sk In addrtion, mrctnogenic risks'
approach or exceed the 1 X 10* level for two poiyaromatic hydrocarbons (PAHs). This.issue will be

. explored more thoroughiy in the OU-2 Rl, since oniy two instances of PAH detection in groundwater
" occurred during the OU-1 RI, which tends to question whether PAH contamination is a real or general

problem at off-site locations. The hazard quotient is defined as the ratio of the estimated exposure dor

to the RiD, adosoe at whtch or below which noncarcinogenic health effects are not anticipated. The haza

' quotient exceeds unity. indicatrng a potential for adverse non—carctnogentc health effects only for

" manganese and ts within an order of magnitude of unity for four metals if either an adult or  small chiid is
evaluated as the receptor of concem. However, it- shouid be noted that the sampling and ana!ytiee

: approach for the OU-2 Rl will include procedures to ensure that dissotved metais are appropriately

. measured. stnce data may be substantiaiiy biased it suspended solids are rncluded in the groundwater '

anaiysrs -’

'SurfacoISubsurtace Solls and Wastes =~ - o ' RN

Contamination of off-site surfacelsubsurface soils is not tuliy characterized. perticu!arly in the area of the ‘

: ', spray treatment system. However. the assessrnent of risks to oﬂ‘-stte receptors fromthis exposure pathway ' ‘
- did not represent a slgnrficant contribution to the overall risks from the site identified during the OU-1 RI -
(T able 7-7, page 7-60 indicates that surface sol represented carclnogenic risks on the order of 10* anc

a hazard index on the order of 10%, which is between 0.1 percent and 0.01 percent of the overall risk:
posed by the sde) Thus, although this pathway will be quantrtativeiy evaluated during the OU-2 R, :
quantitative nsk assessment of soil oontaminant ooncentrattons and associated risks Is not presented u

this preiirmnary risk assessment. o )

ARCS\OS&G\R-S!MZD o . ' 322 : 1;’).10595 '
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The OU-1 Ri report indicated that off-site contammatnon in surface waters and sediments dnd not represent

© @ significant contribution to the overall nsks from the sne Additional samphng and enalysrs will be
performed to more thoroughly charactenze this exposure pathway In addmon. potential bio-uptake of '
" contaminants in crops and livestock will be Investigated and, i contaminarts ere detected in farmlands,
potential risks to consumers will be estlmated

Alr

Receptors may be exposed o off-sité contaminants via the inhalation of air. Contaminants may erterthe
+ air as vapors that are volatilized from eontaminated soils or adsorbed to soil particulates that are
- transported by wind erosion. Exposure could potentially occur under baseline conditions, during agricultural
operatuons (soil tilling), and/or asa result of other soil disturbances. The 0U-1 R report estimated that the
lifetime excess cancer risks from tnhata'uon ‘of carcinogenic eomponents ‘of surface eoll/wastes yielded-a

total excess risk on the orderof 10°, whlch was not significant relative to health risks posed by groundwater R

atthe site. Off-site risks posed by the air pathway will be eva!uated dunng the OU-2 RVFS and will bclude
- a soil gas survey and methane survey to determine the potenual for volatilization of chemicals from areas

near the site boundaries In addiuon. the potenual lnﬂuenee of landfill gas generataon (i.e., methane) on
_ VOG em:sstons will be measured '

a3 APPUCABLE OR RELEVANT AND 'APPROPBIA'TE _Reoumeusms (ARARs)

A complete survey of federal, state and local regulatnons and requirements will be eonduded to ldemify :
- the ARARs for the Keystone Sanitauon Landf' Il Ste. - ‘ ' '

One of the prirnery eoncems in the development of remedial action atternatrves for sites govemed by
CERCLA, as modified by the Superfund Amendments and Reauthonzetxon Act (SAHA) is the degree of
public health or envnronmental protectlon aﬁorded by each alternetrve EPA policy states that, in the .
'process of developing and selecting remed'lal alternatives, primary consideration should be glven to
remedial action altematives that attetn or exceed AHARs as def ned by SARAn the National Contingency ‘ '
Plan. The purpose of this requirement is o make GERCLA response actnons consistent with other pemnent :

" federal and state environrnental requlrements SARA defines an ARAR as

«  Any slandard, requirement. criteﬁqn; or Emitation under federal environmem_al law

| ARCS\0988\R-516420 T ,325
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ov Any promulgated standard requrrement. cntenon. or limitation. under a state envrronrnental o,
facility siting law that is more stnngent than the associated federal standard, requnremenl cntenou
~ or fimitation. ‘ :

Applrcable requirements are federal public heaith and emnronmental requnrements that would be |egally'
applrcable to a remedial action if that action was not undenaken pursuant to CERCLA. For example i
hazardous waste actlvmes were undertaken pursuant to an approved permit, applicable regulations woulc
be available to legally define the requxred remedial action for site closure Relevant and appropriate
requxrements are federal public health and envmonmental requzrements thet apply to circumstances -
»sdﬁclently similar to those encountered at CERCLA sites, where their appllcatron would be appropriate
alihough not legally requxred. In addition, SAHA now requrres that state ARARS be considered during the
- assembly of remedlal alternatives H lhey are more stringent than federal requirements. EPA has alsc
indicated that "other® criteria, advisories. and guidelines must also be considered in devising remedia
“alternatives. Examples of such criteria to be consrdered (TBCs) are EPA Drlnklng Water Heelth Advnsones ‘
Cancer Slope Factors, and Reference Doses. L : - S -

s The remedial ac:ion ls an mtenm meesure where the ﬂnal remedy vall attain the ARAFI upor -
) completlon. ' : '

' Sectlon 121 of SARA requlres thax the remedy lor a CERCLA srte must attain all ARARs unless one of the
.followmg condmons is satzsﬂed: ;

. | COmpll'ance will result in greeter risk to human heallh and the environment than other options.
'+ Compliance is technically impractible.
*  Analemative rernedial ectlon 'wm attain the equivalent of the ARAR.

* For state requlremente. the. state has not consistently appl'ed the requxrement in sumllan
. circumstances. o _ -

’ ’ ) .
. Compliance wrlh the ARAR will not provide a balance between protecting public health, welfare
©andthe environment at the facllrty with the aveﬂabllrty of Fund money for response at otherfacﬂrtle:

"(Fund—belencrng) . T S L

. , ) . - ) " . ‘ ‘. 4 EPA‘ R . . ‘ -
20 : . :
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In addition to govemlng response actions at e site, AFIARs may aiso dictate other aspects of the RUFS.
\ _ For example, standard analytreel methods may be inadequate to indicate compliance or exceedance of the
ARAR. Therefore, it is often necessary to eonsrder ARARs during the specification of chemical analytical
methods. In light of such concemns, ARARS will be considered at four points during the RUFS process:
project plannmg (Task 1); risk assessment (T esk 6) remedlal altematrves screemng (Task 9) end remedial
altematrves evaluatlon (Task10). . '

/

AHARS_fa!l into three general mt_eger_ies besed on the mariner in which they are epplied at a site:

* COntaminant Specific - These ARARs jrnayv‘go_vem the extent of site cleanup. | Such ARARs may
. be actual concentration-based clean-up levels or they may provide the basis for calculating such
levels. The Safe Drinldng Water ACt i_s'a common eontaminant—speciﬁc ARAR for groundwater.

¢ Location Speerﬁc « These ARARs ere considered in view of natural or man-made site features o

: "Examples of natural shte feetures include wetlands, scenic rivers, or floodplains. Man-made

features eould include the presence of historic distncts for example. ARARSs based on aquifer.
designatuons are elso Ioceuon-speciﬁc ARARs

. - Acben Specrﬁe These AHARs pertain to the implementatlon of a given remedy. Examples of .
ecnen-specrﬁc ARARSs include monitonng requirements effluent discharge limitations, hazardous -
waste manrfestrng requirements end eecupatnonal health and.safety re_qurrernents '

. Tables 3-8, 3—10 and 3—11 present a summary of prel‘mmary federal and state ARARs for the Keystone
Sanitation Site. The ARARSs are presented on the category in which they fall.- The rationale for the
inclusion of each ARAR ispmvidedinthetables The ARARs idermﬁedinthetableswillbereﬁnedand |
revrsed as necessary as the HVFS proeeeds ' '

a4 Faeumuﬂnvf SCOPING oF R"EanmAL rscuﬂor.oe_rss

 The resutt of the Keystone Sanitation OU-{ Rl end nsk assessment ‘which evaluated on-sﬁe and etf-site* B
~ contamination, determined that a remedial response ectton ‘was required. The remedy selected for the

| Keystone Sanitation Lendfill isa program that Includes extraction and treatment of groundwater, installation |
~ofan in'permeable cap, excavation and reloeetron of eontamtneted ‘soils irom the spray imrigation area,

; installation of a miethane gas extraction system placement of restrictions on future property use, water
treatment for on-site residents, Installatxon ot a perimeter fence. and monftoring of groundwater EPA
rdetermmed thet the selected remedy represents the maximum extent to which permanent treatment _
technotogres can be utilizedin a eost-effectwe manner for the Keystone Senitatren Site.

'Ancswssmsr«-zo _' ' 327
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PRELIMINARY FEDERAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
- . A o KEYSTONE SANITATION LANDFILL SITE :

 CONTAMINANT-SPECIFIC REQUIREEB!T '
Safe Dnnkmg Water (42 usc 300)

Maxnmum Contamrnant Levels (MCLs)-
and Maximum Contaminant Level Goals
(MCLGSs) (40 CFR, Part 141)

_.»  Underground Injection Control
‘ Regulatrons (40 CFR Parts 144-147)

‘Flemedlal actions may include groundwater

RATIONALE

clean-up to MCLs and MCLGS, SARA Section
121 A .

May be applicable to on-srte groundwater
reclrculatlon systems.

Clean Water Act (33 USG 1251-1376)

- o - Federal ambient water quality ontena
(AWQC)(40 CFR 131) ' .

Remedial actions may result in surface water .
discharges that could impact aquatic life.

Air Emissions from Non-Attainment Areas
(OSWER Directive 9355.0-28) ~

Remed‘sal altématives may result in air
emissions.

—————

Clean Air Act (42 USC 7401)

"« National Ambient Alr Quality Standards
(NAAQS] for six criteria pollutants (40
' CFRPat50) .

*  National Emission Standards for
Hazardous Air Pollutants (NESHAPSs)
(40 CRF 61.60-61 71) .

Remed’ral altematlves may include groundwater

volatllizatlon technologles S o

-/

Remedial eltematlves may result in hazardous '
chemical emlsslons :

--Reference Doses (FlFDs). EPA Office of
Research and Development

' 'Consldered in the human health assessment.

Cancer Slope Factore, EPA Envlronmenlal =
Criteria and Assessment Office; EPA :
Carcinogen Assessment Group

Considered in the human health assessment.

'Health Advrsones.LEP_A Office of Drinking Water

Considered in the human health assessment.

i Heallh Effects Assessments. EPA Envwonmental
Criteria and Assessment Office

,Considered in the human health assessment. .

Off-Site Disposal Requirements (Land Ban) (40
CFR 268.1-268.5)

Remedial actions may requlre off-site disposal -
of wastes,

| ARCSW986\R-51-5420

Federal Water Quaﬁty Standards (51 FR 43665)

Remedial actions may aflect surface waters

- 3-28
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-§ OSHA Requirements (29 GFR Parts 1910
11926, and 1904)

TABLE 3-9

PRELIMINARY FEDERAL APPLICABLE OR RELEVANT

AND APPROPRIATE REQUIREMENTS
KEYSTONE SANITATION LANDFILL SITE

' PAGE 2 OF 2

LOCATION-SPECIFIC REQUIRMENT }

DRAFT

" RATIONALE

'lmp!ementatlon of National Emnronmental Pohcy
| Act (40 CFR Part 6, AppendixA) -

Wetland and floodplain resources may be
affected by remedial action.

Endangered Species Act of 1973(16 CFR
1831) '

.| Considered in the envuronmental assessment.

Fish and Wldl(fe 000rdmat|on Act of 1980 (16
USC 661)

Remedial eltematlves may affect fish and
wildlife habitat.

Fish. and Wildlife COnservataon Act of 1980
(16 USC 2901)"

~ .| Remedial altemnatives may affect fish and
-wildlife habitat.

Fish and Wildlife |nprevement Act ef 1978 (16
USC 742A)

| Remedial altematives may affect fish and

wildlife habitat.

Food Disaster Protection Act of 1973 and
Nationa! Flood Insurance Act of 1686 -

Floodplain resources ‘may be affected by

remedial action.

Groundwater Protection Strategy

ACTION-SPECIFIC REQUIREMENTS

Hazardous Waste Ftequirements (RCRA Subtnle
| C, 40 CFR, Part 264)

|
|

| disposing hazardous wastes.

Remedial altematives may be determmed by
class designation. ' ,

~ RATIONALE
Standards applicable to treating, stenng and

Required for workers engaged in on-site
remedial activities. ‘

Threshold Limit Values, American conference of
Governmental Industrial Hygienists . -

‘May be applicable to air concentrations dunng
remedial activities.

DOT Rules for Hazard Materials Transport
(40 CRF, Parts 107, 171.1-500)

Remedial aternatives may include off-stte
treatment and disposal.

Clean Waters Act (33 USC 1251-1376)
¢  NPDES Permits {40 CFR 122-124)

, Regulates polnt source discharge.

Regulation of Activities Affecting Water of the
us. (33 CFR Parts, 320»‘329) : ‘

.] Corps of Engineers regulations apply to both .

wetlands and navigable waters (Sectnon 10
Waters). ~

Natnonal Emnronmental Policy Act of 1969

Ant:sxosse\'n-sl-é4-zo A 3-29.

AR32275 |

Requires consideration of environmental affects
on federal actions. - .
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~, CONTAMINANT-SPECIFIC REQUIREMENT -

‘ Pennsylvama Water Qualxty Standards (25 PA Code. .
| Chapter 93)

: TABLE 3-10 :
 PRELIMINARY PENNSYLVAN!A APPLICABLE ON RELEVANT AND APPROPRIATE neemREuEm's
KEYSTONE SANITATION LANDFILL. SITE ..

DRAFT]

Remedial act:one may mclude discharge to surface
waters,

| Pennsylvania Air Pollution Regulatfons
| (25 PA Code, Chapter121-143),

Remedial actlene may include technologlee wnh
atmospheric emissions. J

_ i Pennsylvania Safe Drinking Water Regulatione (25 PA
1 Code, Chapter 108)

Rare and Endangered Species Regulatione (58 PA
Cade)

State MCLs and treatment techniques.

Considered in.the public health and envlrenmental :
assessment.

Dam Safety and Waterway Management ‘
(25 PA Code. Chaptef 105, Section 451, Wetlande)

Pennsylvania Hazardous Waste Management
1 (25 PA Code, Chapter 260, et seq.)

Wetland resources may be affected by remedial
action. ‘

Standards for treating, storing, and disposing ol
hazardous wastes, .

Pennsyivania Solid Waste Disposal Regulatione
- (28 PA Code, Chapter 75) :

Standards for treating. storing, and dtspoéing of solid
wastes,

Pennsylvania Pollutant Discharge Elimination System
(NPDES) Rules (25 PA Cods, Chapter 92)

Remedial actions may inctude discharge to surface
waters, -

Pennsylvania Wastewater Treatment Requirements
(25 PA Code, Chapter 95)

Remedial actions may include dischzuge to surface \

"waters. ,

Pennsylvania Industrial Waste Treatrnent
{25 PA Code, Chapter 97) -

Remedial actione may include cnscharge to eurlace
waters, :

Pennsylvania Special Water Pollution: Regulationa (25
| PA Code, Chapter 101)

Appllcable for permthed solid waste disposal facilities.

3

N ‘Pennsylvania Storm Water Management Act of

Remedial actione may reqt_xire etormwatet

| October 4, 1978, Acto No. 167 managsment systsms,
i Pannsylvania Erosion Control Regulatione Soil disturbance during proposed ramadial actions
¥ (25 PA Ccade. Chapter 102) may require eroslon and sedimentation control

‘measures. .

| Pennsylvania Hazardous Substances
| Transporation Regulations PA Code Title 13
- I (Flammable Liquids and Flammable Solids) and
| Title 15 (Oxidizing Materials, Porsone. and Con'oelve
j Liquids).

Applicable to wastss shipped oif-site for analysie.
treatment. of dispoeal. : ,

Pennsyivania Haza:doue Waste Management
1 (25 PA Cods, Chapter 264.90-264.100) .

Pennsylvania Clean-up Standards

Pennsylvania Water Well Driller L!oense Act (25.PA
Code, Chapter 107) - :

ARCS\0986\R-51-5-4-20 -~

Required for drillers for monitoring well installation.

ARI22752 1
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PRELIMINARY MARVLAND APPLICABLE OR RELEVANT - ,
.~ . AND APPROPRIATE REQUIREMENTS = | R
. ~ KEYSTONE SANITATION LANDFILL SITE ' |

| - CONTAMINANT-SPECIFIC REQUIREMENT 3 RATIONALE
Maryland Department of the Environment (T nle Remedial actions may include dsseharge to
| 26, Part 1, Subtitle 8, Water Pollution) surface waters.

| Maryland Depariment of the Envxronment ('l” ltle Remedial actions may include technologles with
26, Part 2, Subtmle 11 Air Quality) s atmosphere emissions. - .

Maryland Department of Environment (Title 26, | Remedial altematives may resutt in air
| Part 1, Subtitle 04, Regulation of Water Supp'v- emissions. : o
| Sewage Dnsposal and Solid Waste) , .

e ————

| acmion-spECIFiC neoumeuem@ — mamoNALE | -

[ Non-Game and Endangored Specles . | Considersd Inthe Pubic Hoalth and I |
| Conservation Act .+ | Environmental Assessment )

ACTION-SPECIFICREQUIREMENT - |~ - '~ = RATIONALE v
" | Maryland Department of the Env;ronmem Standards for treating, stonng. and disposing of B

(Title 26, Part 1, Subtitle 13, Dlsposal of : "'hazardous wastes
Controlled Hazardous Substances) ‘ .

Maryland Department of the Environment - - . | Standards for treating, etoring, and disposmg of
| (Title 26, Part 1, Subtitle 4, Regulation of Water | solid waste.
Supply, Sewage Disposal, and Solid Waste)

Maryland Department of the Environment - .- | Soll disturbances during remed' al actions may j
(Title 26, Part 1, Submle 8, Water Management) require erosion and sedimentation control .
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The_main focus of the OU-2 Rlisto provnde the necessary data from the area sun-oundmg the landﬁll 1
complete a eomprehens:ve risk assessment and wo!oglcal assessment, thereby providing an aocurar ~
determination of unacceptable risks to md‘mduals and wildlife residing ln the vxcmny of the Keystol

~ Sanitation Landfill. Information obtained during the OU-2 Rl will provide input for the development
screening, and detailed evatuatlon of viable and appropnate remedial alternatives during the OU-2feasbility
study. Table 312 pmv:des a preliminary summary of the technologles that could conceivably need to b
evaluated. Data obtained during the OU-2 Rl will be pmvided to the OU-1 remedial destgrvremednal actior
(RD/RA) project team foa‘ review and evaluation dunng OU-l remedial activities.

35 DATA uum\nous Auo REQUIREMENTS}

The previous ponions of this section of the work plan discuss sxte-related eontammatlon. human health anx
environmental risks, ARARS and potential remediel altematives Based on existing info:matlon. lncludsng
results of the OU-1 RUFS, several data requirements have been identified to address remairiing data gaps
Data needed to supplement the existing data base, evaluate risks, and develop remedial altematives fo
groundwater, surface water and sediments, and soils are presented i Table313. = . I
The specific obiectivesoﬂhe_ﬁllFS afeto - o ‘.“ ‘
_ ' Determine the lateral and vertical extent of. eﬂ-si:e groundwater contamination ettnbmab!e to tﬁv) :
tandfill, pasticularly with respect to downgradient wells and susface water discharge. |

4

s Assess the extent of surface watei/sediment contamination in the vicinity of the site.

"« Determina the extent of soil contamination west, south, and éast-southeast of the landfil.

ARCS\0986\R-51-54-20 332 533.2275y~.
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. lnve'stlgate methane gas migration from the site. .
A : v _ o _

‘» Assess potential risks to hurhan health and the environmert in the vicinity of the site. - o \/ '
] Evaluate potential impacts on ecological receptors in 'the‘ vicinity of the site.

-‘Determine appropriate remedial responses .for.oll-slte groundwater. surface water and sediments, and
. soil., ! . ' ' P ! . o ) . ) . i

As stated in the previous sectxon. the pnmary purpose of the OU-2 RVFS is to deﬁne the nature and extent

of off-srte contaminatlon. assess the unacceptable risks to human health and the envrronment and develop
“and evaluate potentlal remedial altematives. As discussed in Section 4.3.4, mstallatlon of monitonng wells

and a hydrogeologic xnvestigatlon are planned to better define hydrologic conditions in the study area.
'. Multiple rounds of media sampllng are proposed to provrde data needed to complete a comprehensive risk
assessment and eoologzcal assessment. Tharisk assessment requires medlum-specrflc data onthe nature .
and extent of contamination to fully gvaluate potentlal risks resulting from the defined exposure scenarios.
In order to fully address potential remedial altematlves. specrﬁe non-routine analytlcal services parameters .
will be requested. : : '

The full assessment of potential remedial altematives for groundwater requxres data on a vanety &J
physrcal parameters such as total organic carbon (TOC), alkalinity, total dissolved solids (TDS), total
~ suspended solids (TSS), etc.. These parameters are used to determine spectflc design criteria fortreatment
systems. Evaluation of remedial options for soil wilt also require collection of toxlc:ty characteristic leachate
‘ procedure (T CLP) data (for off-site dlsposal) and water-besed leachmg data to determine source control :

requrrements.
28 DATA QUALITY OBJECTIVES

. Data quality objectives (DQOs) are qualitative and quanitaiive statements that specily the quality of the ".
data requlred to support Agency decisions during remedial response activities. Dos are determmed based
¥ upon the end usa of the data to be collected. The DQO processis a serles of planning steps based upon
the scientific method that is deslgned to ensure that the type, quantlty. and quality ol envxronmental data

¥ used in decision maleng are appropriate for the intended application. The seven steps that are lnvolved ,

can be summanzed as stating the problem. identilying the decision, ldenulylng inputs to the decision,
‘ defimng study boundarles. developing a decrslon rule, specifying limits on decision errors, and optumzlng
the design for obtalmng date. The outputs lrom each step of the DQO process serva 1o clarily the stw
objective, deﬁne the most appropnate type of data to collect, determlne the most approprlate eond:tions
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under which to collect the data, and speetf} acceptable levels of de'é’ision errors that will be used as the

~ basis tor estabhshmg the quantrty and qualrty of data needed to support the decision. The outputs of the

DQO process are then used to develop a screntrhc and resource-effective samplmg deslgn

t

3.6.1 Statement of the Problem

The principal problem to be addressed by the ou-2 scope of work is to dstermine whether any offcsrte
oontarmnatton attributable to the site poses unacceptable risk to human health or the environment.

~ Although data from the OU-1 investigation are considered 1o be of known quality, data gaps exist in several -
- areas. The media to be investigated are groundwater. surface/subsurface sofl, and surface water/sediment.
' Atthough considerable historical data exist, particularly for the groundwater pathway, further investigation
. is necessary to develop a more eomprehensrve understand' ing of chemical rnigranon away from the site.
" This will be eoeomp!ished by studying hydrogeologieel characteristics such as hydrauf ic head and
. 'groundwater ﬂow gradients and the loeetrons of fractures and other geophysrcat features that determine
~ boundaries and prefenentral dxrectrons of flow and by providing chemical analysis results to more thoroughly

characterize contaminants present in off-stte groundwater Data collection will need to include analysis of

. groundwater at new monitonng points end ‘additional samprng of existing wells. In general, It isnot

possible to resolve anelytaeel date gaps using other histoneel sampling data for which QNQC (e,
validation) information is not available or that, in some cases, suggests ineonsrstent spatial or temporal

oomamnatron patterns. For example. trace-level detections of several volatile oompounds were reported =
in onty one out of several topographieaﬂy related wells and/or dunng only one isolated sampling event out

of as many as 20 samplings of e given. well, end there were sporadro instances of well oontemmatron

" reported for compounds that are commonly found as |aboratory contaminants or artffacts. The OU-2 RIFS

will characterize the nature end extent of oﬂ-site contamination associated with site-related landfilling
activities, provide & comprehensive assessment ofthe actual and potentla! human health and environmenta!

 risks associated with the site. and develop end screen remecﬁa! altematrves
- 36.1.4 DQO Scoplng Team
~ The prqed menagement organizatton for this investlgatron is presented in Section 5.1. The members of

.the DQO scoping team Include the EPA RPM, the HNUS project manager, the HNUS  muti-discipfinary
= teem oompnsed of spectaﬁsts with expemse in hydrogeology. oherrustry. toxieology. eeologrcal assessment. ,

statistics, and quality assurance, the technical support team from EPA comprised of specialists in

- toxicology, chemistry, ecological assessment. and quality assurance, and representatrves of Pennsylvania
" and Maryland state agencies. Representatrves of ciuzens action groups (PACE and CURE) also provided

input into the DQo scoping process The decasaon makers for the OU-2 RUFS will include the EPA RPM

1) oon;unctxon with the’ EPA task force mernbers and various state and other oﬁicrals
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3.8.1.2 Conceptual Site Nlodel :

PR
3

Consrderable hrstoncal data are available to provrde a foundatron for identifying data gaps and tocusrv
on where the problems of potential contamination may exist. The OU-1 RVFS and other sampling
investigations have been conducted at or near the site, and a summary of these data is presented i
Section 3.1 of this work plan Additional tables and maps depicting the existing residential well anc
monitoring well rniormatron were presented in a December 10, 1993 letter to EPA from HNUS. Ofthe

~ various contamrnatron pathways studied, the primary potential human health nsk identrfied from the OU-1
RUFS was the oocurrence of low-level VOC groundwater contamination at tha site. In the destgn of s
groundwater sampl‘ ing plan for OU-2, it is important to consider that the site is situated at a topographic
and hydrologic high point, which in'pacta the selection of appropriate background groundwater samplrng

- locations. In addition, the site is located in an area where rather extensive fracturing may affect the
direction of gmundwater flow in lhree dimensions. which, coupled with the unusual topography, creates

_ additional problems in the determination of whether any detected off-site contamination is or could be o
attributable to the sita as opposed to any non- srte-related sources. '

. 3643 Exposure Pathwayaand Exposure Scen_artos ,
As discussed in Section 3.2, exposure pathways identified under current or future land-use scenari

include household use ot contaminated groundwater (ingestion, inhalation. and dermal contact), off-site
" contact with surficial sorls (dermal and incidental mgestion). inhalation of contaminants volatilizing from offs

K . “site oontamrnated soil, contact with surface waters/sediments (dermal and incidental ingestion) from
" streams potentially contaminated by groundwater discharges to the surface waters or by surface water
 runoft from the site, and ingestion of oontamrnated fish taken from streams within the area ot influence of

_ tha site or contaminated agricultural crops or livestock meat and/or milk ralsed In areas oontamrnated by
 the site. Future land use Is assumed to be the same as the current mixed uses (resrdentlal agricultural
and recreationai). aithough expansion ot‘ residentlai zones may oocur

3.8.1.4 Avaiiable Resources

~lncluded inthe problem Scope addressed by the DQO process is a consideration of available resources.
 Resources for this project include the RUFS oontractor team, HNUS/GF, support contractors such as the
TAT team, and various subcontractors Project schedule and project oosts are presented under separate :
E cover. as reierenced in Sections 5.3 and 5.4, respectively. Project schedules are being developed to :
awomplish all workina reasonable and expedient timeframe; however, dustothe multiple decision makers ___.
.- involvedin this pro]ect. timely communications and interactions on behall of HNUS, the EPA Keystone
" force and project/contract offichls. and outside agencies involved inthe peer review procese could di d‘rectiy
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influence schedules. In order to mmlmize the impact of an antlctpated lag tlme required for alt pames to -

" review and approve the eornplete project plannmg documents required for this RVFS, EPA arranged forthe
* TAT team to perform the first two rounds of residential well sampling and the first round of surface -
" water/sediment samprng for this RUFS. In addrtron. the RPM destgnated and HNUS has submitted, & .

separate work plan for installation ot bladder pumps l‘or 29 monttonng wells for whleh samphng is scheduled \

N, S

361 ;s Summar'y of the COntamln;atlonPr:oblem |

“As dlsoussed in Sectton 3 1, several penmeter loeatlons sunoundmg the site have revealed low-level VOC -
'oontanunatron in monitoring wells. I-lowever, momtormg wells and’ res:dentral wells located at greater

distances from the site have revealed etther no contamination or else pattems that are sporadlc and/or
difficult to correlate with the on-slte rnonltonng well contamination. Off-site residents curmrently rely upon

| groundwater for afl of their domesttc water supply needs. Contamination levels tn off-site wells were

typloally low (near or below oonventlonal quantrtatton limits) but in some cases’ included VOCs with -
carcinogenic potencies that would represent & concern for samples oontarmng concentrations near the
quantrtatson ltmlt (tor example. vlnyl chlonde and 1,1-dichloroethene). '

Potenttal ofi-site contamination of surtaee and subsurlaee soils caused by the groundwater spray treatment
N system must be investlgated and oft-slte surface water/sediment pathway contamination must be more S

thoroughly characterized. In add‘mon. an eoolegtcal assessrnent of- potenually contaminated areas is’
required to determlne the_potentral htpae_ts of any contamination along surface water pathways.

3621 Potentlal Declsions_' . t L ", iy

For the groundwater pathway. it must be determmed whether any ldentrﬁed contamination poses an_ -

" unacceptable risk to humart health or the envuonment if oontaminatlon is presenl at levels of concem,
- & determination must be made as to whether eontarninatron ls attributable to the site. In addition, it must

be determined whether there isa potenttal for srte-related hazardous substances to mtgrate to additional
off-site locatrons - i : >

: For the surface soll pathway. similar declslons must be made as to whether identified eontammatlen poses

an unaeeeptable risk o human health and the environment. [ § slgmﬁeant potentlal rlsks are mdtcated the

8 extent of contamination and attrbutron to the srte must be determined.
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Surface water and sediment contamlnat:on rnus! be mveshgated to determine if there are unaeceptab!e
human health or envnronmental risks associated with any contammat!on of these media. In addition, @~ ‘

ecological assessment will determine if adverse effects on terrestnal or aquatie life could potentlally exu ,

-and the types of potentially affected ecological receptors :

For all potenzié.l migration pathweys. n significant off-site contamination (as deﬁned by ARARS o risk-basec

cntena) is attributable to the site, the evaluation of remedial altematives will include the selection anc
reoommendation of appropnate remedlal actions to mrtigate. prevent. or reduce unacceptable srte-relatec
risk. ‘

, For the eco!oglcal esSessment} key questions to be answered include the following: |

| :-v - Have bio‘logi-ca'leommuniﬁee or populatiens been measurebly impacted by the site?

s.  Have oﬂ'-site soils, waters, or sediments exhibited eontammelron at concentratrons potenﬁally toxic

toterrestrialoraquanclrfe? Co —

. Have fish, game amma!s. crops. or livestock been exposed to eontammatlon at levels that coulc

cause adverse effects and/or result in blo-uptake at levels that could present aconcemto huw

health? = .
° '_ It the answer to the abave questions is yes, are the eﬁects on buologlcal communities and the
L populations near the site caused by the presence of hazardous substances? Note that the phasec
ecological assessment approach described in Section 4. 3. 6 may not require fun-scale investigation

it the initia) surveys of contamination and biota do not demonstrate the potential for adverse

* . ~

‘ecological impacts.

. 38.22 ?otent_lel Actlons as a Roeult of Declslone

The no-action scenario could result from the evaluation of any migrati_en pathway it off-site contaminatior

does not exist or does not present current or futurs risks to human health or the environment,

Recommended remedial actions will be evaluated in the feasibility study for OU-2 if off-site contaminatior
. exceeds ARARs or presents a significant current or potentiel risk to human health or the environment afic
+ Is attributable to the site. Potential remedial actions are discussed in Sections 4.9, 4.10, and 411 Ase .|

]

 result of the feasibility study, a ROD could be signed that identifies the legal requxrements for remw

. _achons to be implemented. | o
ARCS\0986R515420 ) o
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In the event that slgnrﬁant groundwater contammatron is ldentrfred that is clearly demonstrated 1o not be

- attributed to the site, potentral actions would be to recommend further rnvestrgatron by mechanisms outside |
~ of the current_ project's scopa.( L., through' other state, federal, or agency assignments).

' _ Inthe event that significant groundwater contamination is identified that is inconclusive as far as attribution - |

to the site or if discrepancies from two rounds of samplmg do not allow a reliable judgment of whether there - -

_ is srgnrﬁcant contamination at a grven groundwater location, an intermediate decision will be made to add -

addmonal rounds of sampling for that locetron to resolve discrepancies and prevent inconclusive findings
regardrng contaminant attribution to the site.  However, characterization of altemate sources of

~ contamination (not related to Keystone Landf' ll) is not consrdered to be within the scope of this v

investlgairon e s . o
A dynamrc decrslon process will be applied to the eurtace soil end subsurlace soil sampl'ng Soll gas
survey results will be wtilized 1o decide whether contaminants have migrated/are mxgratrng off site andto

- direct conﬁrmatory sarnpl‘ng at euilable locations to establish the quantitative basis for the nature and

extent of contamrnatron along this pathway The number of rounds or locations of surface water and
sediment sarnplmg may also be modrlied depend' ing uponthe outcome of the fi rst two rounds of sampl'ng
The analytrcal parameters to be included rnay also be revised.

A dynamic decision process wil also‘be applied o the ecological investigation in that additional phases of

work are antlcrpated to depend upon the ﬁndings of the initial rounds of media sarnpling end initial phases
of ecological lnvestrgatron (see Section 4.3 6) S S K .

363 Idontification of Inputs to the Doclalon o

363.1 lntormatlonal Inputs |

Teble 3-8 in Section 3.5 delineates the 'suaaaa collection requirements to enable estimation of risks and
evaluation of potential remedial allematrves _For the groundwater pathway, informational inputs include

- hydrogeologic data on aqulier charactenstrcs plume dimensions and volume, fracture trace information

identified from the EPIC survey. piezometnc surface data, and hydraulic head data obtained from
monitoring well measurements Background well locatrons must be identified that are away from the -

. influence of site-related contaminatron and that are representative of natural groundwater conditions. In-
~ addition, analyucal data for engineering parameters will provrde lnformatron required for later scoping of
potentral remedial altematrves :

E——  AR322765
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For the surface soil pathway. informational inputs include locations for backgtound samples away from the

lnﬂuence of the site (spray irrigation), locations of stamed soils or stressed vegetation in the V|cm|ty of tV

spray lrngation area and along associated drainage pathways, and knowledge of prevazlzng wind d:rect

and current and potential land uses in this area (types of agncuitural activities possible or anticlpated
' suntablhty of land for potential residential development etc )-

For the sun‘ace waterlsediment pethway informational lnputs include data on stream flows, groundwate
discharge volumes, and blota inventory and population density. b rernedlal altemattves evaluation i .
required in this area. the approxlmate volume of any oontarmnated sed:ment must also be deterrmned
along wrth contaminant leachabtlrty. soil densxty. and other engmeenng parametersf delmeated in Sectiot
4.3.5. : ‘

. 1
3

‘For the eoo!ogical assessment. ﬂeld surveys wil generate infomation regardmg species, populatlon.

" habitats; and other key oharactenstics asdelineated in Section 43, 8. More quantltative information (toxicity

, testing, chem:cal analysis of biota, ete) may be requlred depending upon the outcome of the initial phasee_ )
of eoologxeal investigation B _ | | - )

In addltion o s:te data eoi!ection inputs. general RUFS informationat inputs xnclude up-to-date ARARs an
- exposure assumptlons that could be used to suppon any prelunmary remedi ation goal (PRG) cakulatio’ i
toxicity information for each eontammant fate and transport mformation to, be used In assessing exposuv
and a prehrmnaty definmon of the threshold of unacceptable risk. Section 3.3 provides a list of ARAR

s appropnate for this RVFS. Standard exposure assumptions. will be based upon informational Inputs tha

‘ . include default exposure factors from EPA’s Exposure Factors Handbook and information onland useanc

populahon charactenstics. Toxicity information for each contaminant is obtained using the hierarchy of

information sources identified in the EPA guidance document. RAGS Volume |, part A. . Some of the -

' extracted toxmty mfomzation from saveral ot these soun:es is presented in Section 3.2 Relevant

. informational inputs are provided in each of the EPA guidance documents and other publications fisted i
the Section 8.0 otthis work pian. : : : ‘

: /_ae.a,z 'chemlcal Anaiysi_s’ Informational Inpute .

Sections 4.3. 5 and 442 dellneate the speclﬁo quantltative (deﬁmtive) chemical anaiyhcal teds proposec :
for each envnronmental medium to be sampled. In addition, specific screening measurements (ﬁelc

: mstmrnents. soil gas analysis, and methane survey) are described in Sections 4.3.5 and 4.4.1. Sectior o
_ 4.3.5 also describes the number of multiple sampling rounds proposed_ to _reiiahly determine the' existence o
of contamination at levels of concern and that may be compared to background measuremients. :U
ARCSW9sERS16420 34
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The off-site groundwater plume end exposure pathway must have specrﬁc data gaps resolved by means
of eddrtronal monitoring well installation and testmg and addrtlonal residential well sampling. - Detection |
limits for well sampling must be improved over previous studies in order to ensure detectron of -
_contammatton at levels within the ooncentratnon ranges establrshed for protectron of human health (eg.,
MCLs and the 10* to 10° carctnogenlc risk level as discussed in Section 3. 2). The extent of off-site soil -
contamination in the area of the spray treatment system needs to be characterized using soil gas VOC

analysrs and confirmatory soil analysis. - In eddmon. surface waterlsedrment pathway contamination must
' be more thoroughly investxgated and potentral mercury oontamtnatron needs to be studied usxng protocols
, that measure specrfic mercury species (i.e rnethyl mercury) An expanded ecological assessment may
. frequire analysis for centain chemical specles in order to determine potential |rnpacts on terrestrial and
aquatic life. lffollow-up phases of ecologlcal lnvesttgauon are determrned tobe necessary, further chemical
or bio-analytrcal testrng oould involve ﬁsh game animals, agncultural crops, and/or Irvestock.

_1_ ‘!A.

3.64 Definition of Stud Boundaries'_ .

3641 Definktion of Spatlal Boundarle‘sf_t'}‘ o B : e

- Al declsrons will pertain to oﬂ-site coruamlnatron areas only (site layout is ﬁlustrated in several ﬁgures
: included in this work plan). Areas wrthin the fenced site boundary are not inciuded in this investrgatton
Off-site groundwater investrgatron wrll include samplrng of exrstrng and new off-site monrtonng wells that,
~ when evaluated together. wil help ensure detection of any hazardous substanoe  migration along possible
Vllow “directions away from the site. Section 4 3.4 provides rationale tor the spatial locations of proposed
new monitonng wells g0 as fo. charactertze groundwater in areas not currently represented by exrstrng
monitonng wells and to provide monrtonng points that will intercept and allow detection of contaminants’ in
- advance of migratton foand detectron in more di stant resrdermal wells. Residential well sampling locations
~ include both pre-determined locations o, be sampled during each round) and dynarmc locations (dectsrons
. to sample based upon pattems or data needs evndent from on-going data collection). The residential well -
| sampling program will charactenze current receptor locations that intercept prebable directions of .

o grouridwater flow eway from the site In add‘rtron after the initial sampl‘ng results are evaluated this -

sampling plan will be expanded 8s needed ln order to inolude additional ereas of concemn necessary to
establish an understanding of eontarninant rmgratlon pattems and to support or refute the attributlon of
oontaminatlon to the site. ) :

‘ . -Surface and subsurlaoe soil sarrplmg zones are designed to evaluate the potentral effects of the spray

: lmgatton system. Sampling boundaries for these areas will be determined dunng the dynamic soil gas '
: samplrng study and will cover not only ereas of direct deposltton but also subsequent migration to the

subsurlaoe or dispersion elong surface dralnage pathways (see Section 4.3. 5)
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A methane survey will be conducted around the perimeter of the site and will include two 'rlngs or
sarnpl‘ng pornts separated by a fixed tnterval (e.9..100 feet) This will enable determination of methane .

‘ releases and whether vVOoC atr pathway ermsslons are or could be rnfluenced by the. presence of methane\/ .

' A " Surface water and sedrment locatrons include springs that recelve groundwater dlscharge or surface water
o runoff along the watershed’ pathway from the site. These are described in more detail in Section 4.3. 5

Ecologrcal assessment locatrons will tnclude studies of the surface water and sedrment locations described
above and also studies of species that inhabit these areas. ‘

3.6.4.2 Temporal. Boundaries

Sincathe study is intended to determine risk, the groundwater investigation will involve quarterly sampling.
Surface water/sediment sarnpling will also involve multiple rounds to characterize conditions that may
change on a seasonal and climatic basis. Sampl‘rng will be required during at least one period of heavy.

_ precrprtation Simr!arly. the ecologrcal assessment must account for seasonal variation in surface wate
flow, temperature depth, contaminant and nutrient concentrattons. and variations in species and populatlor
that occur as a result of these and other factors to yleld seasonalty influenced plant growth, lifecycle, anc -

"behavroralpattems. , o o l

3.6.4.3 Practical consr'de'rauonsf'rhat May lntertehwlth the Stqdy- A
,Many of the areas to be sampled are on private property and access will need to be granted before
) san'pling. In addrtion. Togistics for positioning field support stations. subcontractor equipment. and other
_ i supplies may be complicated by property access restrictions. Where access to private land is required for
- sampling, provisions will be required to ensure that agncultural or resldentlal property is not damaged or
destroyed by sampling. dn'lling. or other actrvrties. K

: An additional practicel consrderation isthe lmpact of OU-1 remedial activrtles on the timrng of groundwatet
rnvestrgations and testxng for OU-2. Communications will be necessary to prevent interference ir
, hydrogeologic testrng and also to deterrnme what types of teshng data should be utilized to benetit bott

pmrect&

36.5 Development of Declsion l’lules-

 Several types of decisions described in Section 3.82 will each require different decision ru¥
Hydrogeologrc rnvestlgations described in Section 434 will establish charactenstics ot groundwater ﬂo\~—/

M?322768

» ARCS\OQBG\R-Stho
EPA 210619



' DRAFI’

-"and will be used in oonjunction with monltonng well’ sarnpling results to- determme whether there IS'

significant eviderice of off-site monitoring well contamination that is attributable to chemicals of concem that
have been shown to be present in groundwater at the site. Hydrogeologic data may. indicate boundaries
to certain dnrectlons of groundwater plume mlgratlon and may revea! probable directions of flow. Off-site

. wells located in very close proxlmrty to one another and screened at similar depths within the same local’
' aqulfer fiow path will be considered together ln evaluatmg data Hydrological data will be of key lmportance ”

" o determining which study wells are withini the area of inﬂuence of contaminant migration and will define |

the groupings of off-site well resutts that oan be dlrectly oompared to & combined data set of background ‘_

well results and other off-site well results ln the evaluation of contaminant attribution. Where necessaty,

a statistical oomparison of well results to background willbe perforrned inthe evaluation of cerlam inorganic = |

contaminarts and, in some cases, will lnclude the evaluation of VOC data and other organic oontarnmant :
patterns (or the lack thereof). In many oeses contaminant attnbutlon may not be a simple decision fora -
given off-slte well location; analyueel and hydrogeologleel data from more distant wells may. need to be o
'-.oonsrdered in o‘onjunctlon with date obtalned from wells closer in towards the site to fully apprecrate o
potertial statistical and hydrogeologloel l‘aotors el‘fectlng contaminant auributlon. -

' To ensure that 'baokground‘ well results ere suilably free of oontarmnatron. careful planning and review"
, _of historical data were employed inthe selectlon of suitable -sampling locations. . In addition, the number.

of background wells end rounds of sampl’ng will be et least one more than the mlrurmm desired to ensure
that meaningful background sampling results are available at the end of ell earnpl‘ng rounds, even f data

from one of the background wells were to be diseerded as an outlier due to unexpected disoovery of
. looellzed non-site-related groundwater oontamlnatlon The most important consideration in the selection

of background wells for VOC data oompanson is to ensure that data are unaffected by other potenttal S

sources of contamination. In the case of metals data ‘an additional consideration will be to attempt to

characterize the range and variation in naturally oocumng mmeral concentrations that are present in oft-slte_

wells soreened in dlfferent I'rthologlc units (e g. cleys. weathered saprolrte. etc.).

For a monrtorlng well that ls situated ln a unique ereqof groundwater mrgratlon (' e., not in & similar area

~ of influence as any other monltonng wells). a statlstloel comparison to background will be attempted
| l-lowever. there are fewer options that provide a powerful statistical contrast if background and sample - °
results are largely non-detected The EPA Guldance Document on the Statistical Analysis of Groundwater "
Monitoring Data at RCRA Facilitios provldes several options for such cases. Where appropriate,

(ungrouped) individual rnonltorlng well date wlll be oonsidered for risk assessmentin developing reasonable
estimates of maxrmum exposure (RME)

To estlmate maxlmum potentlal future exposure end nsks resulung from household use of oontanunated

groundwater, an upper 85 peroent oonﬁdence llmrt for the oonoentratlon of each chemical of concern in
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A groundwater wxll be computed for each ofl-sxte groundwater well group as deflned by- hydrogeologro
investigation and sampling results. [Calculation of these statistics will be preceded by a careful evaluatior
~of the distributional shape of each type of chemical analytlcal data (e.g., normal of lognonnal) ] Au
~ explained in Section 3.2, non-carcrnogenlc nsks will be deﬁned by summation of the hazard indices within v
groups of chemicals that affect the same target organs, physrolog:cal process, or metabolic pathway. The .' '
potential for adverse non-carcinogenic effects wnll be ruled out if the resultlng hazard index summation for
. that pathway (or where applicable, oomblned across pathways oonsastent with RME assumptions) is less
~ than the reference level of 1.0. Carcinogenic risks will be summed and oompared to the target ranges of
' w* to w' which are mdrcatlve of the EPA's threshold for oons:deration as unacceptable risk. |

Current exposure risks will be evaluated separately trom future exposure risks For an lndlvrdual resrdentlal -
well, assessment of current exposure and human health risks will be based upon a RME assumptlon using
the highest of OU-2 R} validated sampllng results for that well. For a given residential well, in the event

' that one or miore results from the initial rounds of sampling indicate possible oontammatron above the

' health-based criteria fisted in Section 3.2, but the hlghest-level results are not oonsrstent with other rounds

“of samplmg (of this well or in comparison wrth nearby wells). addrtlonal rounds ot samplmg{up toa total |
o four) wil be included for that well dunng the OU-2 rnvestigatlon. ’ |
Similar risk assessment evaluatlons will be parformed using the surface/subsurface soll pathwa
Confirmatory samples obtained inthe areas lrnpacted by the spray rrrlgation area will provide a quantrtatlv
measure of both surface and subsurface oontammation that will be used to develop exposure estimates
for risk assessment. Analytlcal data from the surface waterlsedlment pathway sampling will be compared -
to AWQC and other criteria described in Section 3.2, Eoologlcal assessment declsrons will be based upon
thephasedapproachdescribedtnSectlon436 :

———
.

_ Declslon rules can be summarl_zed as follows:

. Determine i any ot the chemlcays of ooncem ldentlﬂed from the OU-1 lnvestlgatlon are present in
: ol’t-srte wells at levels that could present a potentlal risk to human health.

. lt $0; group well results for statistical tests for oontammant attribution.  Verify oontaminant'
. attnbutlon by oornpanson of various groups of data to background using emther parametric or non-
parametnc tests, as appropnate. )

’. Utlllze these data in oonjunctlon with hydrogeologlcal studles to establlsh whether well results are K
- indicative of srte-ralated contamination. ., - S U
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e Modnfylaugment rounds of samplmg tt tnconctusrve resutts are obtatned dunng rnmat rounds ot ‘

' samptmg

« ' Perlom similar cornpansons o background samples for the surface <ol and surface
waterlsedlrnent pathways : : ’

s . Detern'une whether chemicals of concem for any pathway shoutd be elimmated or added, based

upon evaluation of off-srte monrtonng well resutts, statistical cornpansons. and consideration of - o

hydrogeologlcal tests and historical data. The latest version of the EPA Region 3 Risk-Based
Concentration Table will be consulted to aid In screemng for additional chemicals assoclated with
eignrﬁcant nsk. ' . T

L Separately. evatuate current and potentral future risks. For the. Iatter. calculate the upper 85
- percent confidence interval of groundwater concentratrons for each group of wells that are
- considered potenttany similarly affected (based upon hydrogeologtcal consrderatrons) Combine '
risks across pathways where common receptors exist. ' , -

"« " For any off-site contamrnatron attributed to the site. evaluate remedral alternatrves necessary to ; |

‘prevent unacceptable current or future risks to human health or the environment.-
366 Limits on"Dectston Errors
356.6.1 Possible Ranges of Parameter's' of Interest
Based upon historical data from previous investigations,  is expected that VOG concentrations in off-site
focations will be very close to or below the quantltatron limit, and a high frequency of non-detected results
may occur, even with low detection Emit methods it is possible that inorganic resutts will also be very close

‘to background levels, and in certaln cases (antnmony and selenium, for example) non-detected results may . =

comprise the majority of the data obtained tor both off-site study samples and background locations.
9662 Types of Declslon AErrors and'Potenttal _t;onaoquenoes :

Decrdmg that a glven oﬂ-stte mtgratton pathway exhl‘bits site-related contamination ebove levels of concem

o when the opposrte is true would resuft in adcrmonal study and remedial design. It is unlikely that this type -
of error would result in remediation efforts that tnadvertentty treat non-oontamlnated areas or ereas sffected - .

by sources other than the KSL site, since further studies would be performed in an RD/RA phase betore

i
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' rmplernentatlon of remedres Both types of mrsdlrected eftorts are consrdered potentlally costly and shou!c
- be prevented or mrmmrzed. -

Deciding that a given off-site migration pathway is not affected by site-related contamination when th
opposite is trus could result in either current or‘future unacceptable risks to human health or the
environment.. In general, this type of error is treated as the more severe efror, especrally if human heattl
risks are at stake. ' ‘

3683 Baseline H_ypothesis and Alternatlvo Hypothesls :

In awordance with EPA’s current DQO gurdance the more severa consequence is consrdered as the initia

(null) hypotheszs This type of statistical test assumes that contamrnatron is significantly greater thar -

background, and the assumption will be supported (not rejected) it there is a 95 percent probabrlity that ¢

~ significant difference exists, If this hypothesls is re]ected on a statrstical basie. then the altemative
hypothesis (no significant contammation) will be considered. o ‘ :

Under the null hypotbesie; a false negative_is deﬂned_' as the type of efror that occurs when the tes

concludes that contamination is not significantly above background, when i“’rmaﬁtylcontamination’ e

attributable to the site. - Conversely a false positive is defined as tho error that occurs when the te
concludes that contamrnatlon is srgnrﬁcant relative to background, when in reality thers is no srte-relateo
" contamination. False posrtive results will most l'kely be mvestigated further. as discussed in the followrng
section. ’ :

For'risk assesernent purposes, the assumption that health risks exist il be rejected if sither an indtviduai

'well's maxunurn detected concentrition or if the upper 95 percent confidence limit on a group of wells is
less than the criteria listed above. A false negaﬂve is defined as the error that occurs when this
* comparison leads tothe conclusnon that contamrnation does not pose signrﬁcant health risks, when in reality

heaith risks are greater than the threshold criteria. Conversely, a false posrtive is deﬁned astho e error that '

“occurs when the cornpanson indicates that contamination poses a slgmﬁcant health nsk. when tn reality
ﬂteroaronosrgnrﬁcantnsks. S : /-

3.6.64 letts on Dacision Errors

B False negative ermors in oomparing contamination levels to health-based oritena are set ina oonservaﬂve s
fashion, in that sach step of the process typlcally wtilizes a five percent or less false negative assumption
This leads to a net probability of inappropnately concluding that risks are not srgmficant being far less

- ] ﬁve percent. (This is discussed ln more detail in the EPA guidance document. RAGS Volume |, Part A)

ARCSI0988\R-51-5-420 | | - 350

58.322772“ AT ¢§A21Q625"

~

u

~

s



'DRAFT
A ﬁve percent error rate will be consrdered as the desrred level of signiﬁcance () for comparison of |
rnonrtonng well results to background. Tlus level of significance must be achieved whenever statistical tests

- are epplled however, as stated below, background companson tests will not be possible in some cases

where contamination levels are extremely low

3.6.6.5 beclslon Regions P.otentlallyr Alfecte'd‘ by Uncertalntios

o Dec;sson uncertainties can be of two types uncertarnlres regarding the validity of the model used to test

for srgnrllcance versus purely statistical uncertaintnes regardrng measurements in the populations under '

. companson Model uncertainties can be illustreled by consideration of an example where there are multrple
' potentlal sources of contarnlnetxon In thxs case a srngle compenson of one study location to background

may prove only that coruenunatron levels ere higher than what is considered to represent background- but
could fail to rule out afternative contamlnatron sources i a particular alternative potential source and

N . contamination pathway were not evrdent because of lack of awareness and inclusion in the study.

in consideration of the lattér type of uncertelnty (purely statistical limitations in population meesurements) ;
eltemetrve statistical tests will be requrred i the number of non-detects exceeds approximately 15 percent
of the dete as discussed in the EPA Guidance Document on the Statistical Analysls of Groundwater ,

: Monrtonng Data at RCRA Facilties. Non-parametnc tests can be used on Ierger data sets for lrequencles

of non-detects up to 50 percent; however. EPA recommends that a test of pmpomons (percentage of

A positive versus non-detected results in lhe two groups) be used if the overall frequency of non-detects
_ exceeds 50 percent Depending upon the actual collection of posmve and non-detected data points'
- obtained, in some cases a 95 percent powerwlll not be able to be achieved duetoa comparison of a small

set of sample results comprised largely of non-detects against a set of background results. The power of ,

 statistical tests in this region will vary accordi ng to the concentrations detected and the percentage of non-

detected results, with less power the closer results are to the detection l:mlt It is not possible to construct .
a single power curve that is valid for ell sltualnons since the percentage of non-detected results will ot vary
exactly with the median concentratlon detected However. the philosophy of the power curve can be
applied in that the point where lower power and statlsucel uncertalnty become lrnportent is defined on the
basis of con'panson to lhe health-based cntena (MCLs and 10‘ to 10°¢ risk levels) '

" In summary, regions of uncer!ainty regerdmg eontammant attribution decisrons canbe assoclated with both
' hydrogeologicel considerations and purely statrstncel consrderatrons Both types of uncertamty are
necessary to consider during ongoing study evaluatron For this reason, a dynarnrc study plan hasbeen . °
: developed that will aliow proposed expansron and chenges to resolve imporiant contaminant ettributlon :
~ questions. -In the baseline risk essessment. detected contamination for chemicals of concern will be
“evaluated uslng the most eppropnate grouplng of essocaated data elements In lceeplng wlth e conservauve .
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risk assessrnent approach‘ data wnll not be dropped from the humen health evaluation on the sole basis
- of lack of statistically conclusive contaminant attribution, when other data are avadable that provi¢
probable cause for inclusion.. E B o \‘,/ '

367 Ogtlrntzatlon er Design

-

' The overatt samp!ing program for this pro;ect can be described as a biased, non-random sequentla'
“approach. . This approach is necessary because of the extstence of a prevrous study that ldentnﬁec 4
madequacles (data gaps) in certain distinct areas. The sequential destgn will be modified after each rounc
of sampling to provrde the best characterization of oomplex migration patterns over a large area. 2
rnaxrmum ot four rounds of well sampling for groundwater have been estabhshed As discussed in Sectior
4.3.5, resldenttal wells.in a key group of locations nearest the site w:ll be sampted throughout all rounds
other resldentral wells will be alternately included or dropped based upon review of data from preceding "
. tounds. New momtonng wells are being installed where data gaps exist. New and existing off-site
' imomtonng walls will be sampled over four rounds to determine variability and to estabﬁsh sufficient date
to apply statistical tests. As prevnously discussed all organic and metals analyses of groundwater will be.
pertormed usmg low detection fimit methodologies to ensure that concentrations at the threshold o
significant risk may be detected. In addition, lnorganic oontammants will be sampled using bladder pumpe
in order to ensure that oonstrtuents detected are representative of those being transported throw
groundwater and not suspended solids generated by the sampling process nseﬁ

" Surface soil sampling will be optimized by the use of soil gas screening to rapidly survey large areas anc
to allow definitive confirmation analysis to be focused in areas needing further characterization. The spray
irrigation area and potential drainage pathways will be investigated in this manner, In addition, the methane
survey surrounding the site will be oonduoted in two concentric " nngs so as to minimize grid density and
sampling cost, while providing multiple sampling points spaced sufﬁctentty close to ensure that potential .

| gas migratron areas surroundmg the site are not missed.

Surface waterlsed‘unent sampling will be optrmized by the use of rounds of sampﬁng. but with lcmtions ‘

~ selected based upon most probable areas ot detection (for example, areas near groundwater spring

- sources, surface runoft sources, or slowlshallow flow areas around bends where contaminant accumulatior
would build up in sediments).. ' '

" The ecological assessment will be conducted using the phased approach discussed in Section 4.3.8 ¢

ensure that enough data are collected in each step to reltably conclude whether further data collection it
" needed and to assess any potentially slgnrﬂcant eeologleel nsks. : : \\/J
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Th:s section presents a descnpﬂon of each task to be performed during the OU-2 RIFS at the Keystone - |
Sanrtatlon Landfill Site. The rationale for the activities described in these tasks has been presented in

Section 3 0. -This section summanzes the act:vmes that will be conducted and presents the genera!
. sequence in which the events will occur Table 4-7 (at the end of this section) will present the RIFS task
used in this work plan with the eorrespond‘ ng task from the original EPA statement of work and subsequent

- modifications.

The RIFS consists of the standard RUFS tasks described in Office of Sofid Waste and Emergency
Response (OSWER) Directive 9355.3-01, October 1988, Guidance for COnductmg Remedlal Investigations
and Feasib’lity Studnes Under CERCLA The followmg are the standard RUFS tasks used in this work’ plan

e Task1- Pro]ect Plar'ming' o
« Task2:" Community Relations .
"« Tesk3-  Field Investigation

" Task4 - - Sample Analysis and Deta Validahon

. A, e Task6- Data Evaluation o it
U - .~ o Task6- Risk Assessment N
e Task 7 - Treatability StudylPulot Testlng
‘e Task8-  Remedial Investigation Report
- * Task$- Remedial Anematnres Screemng
"Task 10 - ARemedial Altematwes Evaluahon _
Task 11 -~ Feasibility Study Report. |
Task12- Post-RUFS Support

Task 14- Administrative Close-Out .~ -

41 TASK1-PROJECT PLANNING =

Task 1 includes the completion of the foﬂowing aeiivlties:

e Site visit. S
+ Data eollection and review.

v | ARCSWeBSRE1E420 . - 41
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.. Particxpatlon in RVFS seopmg session (brainstorming activmes) . . T |
*» Preparation of project work plan. -~ » ' ‘ = | \/ |
* Preparation of the samphng and anaiysns plan (SAP). including the iield sampling pian (FSP) and
. quality assurance progam plan (QAPP)
s Preparation of health and safety plan (HASP).
* Program/project management.

411 She Visit .
. Four site visits wers eenducted prior to the_development ofthe work plan for the Keystone ou-2 nv1=s‘.

. HNUS conducted an initial site visit in Navember 1993 dunng the. proIect scopmg phase in order to
| developa eonceptual understanding of sources and areas of contamination, as well as potential exposure .
pathways and receptors at the site. The project manager. community reiations eoordmator (CRC), and
project geologist visited the site and accompanied personnel from EPA, PADER, and MDE during and on-
site and off-site reconnaissance to develop a better understanding ot the cheractenstics of the study area

. andto ldentify potential data gaps. o
A second site visit was conducted by HNUS in November 1993 to protride EPA with technical support inu |
selecting proposed Iocations for surface water. sediment, and ieachate samples.. The HNUS pmject
: geoiogist pariicipated in the visit. -

- Two addrtlonai srte visits were made by HNUS project members during May 1994 to accompany personnel

" tromEPA's Envxronmental Photographic lnterpretation Center (EPIC) contractor for the purpose of seiedlng

monitoring well iocations based on fracture trace analyses. Thirty-eight fracture traces were identified in -
 the study area and were ﬁeld veriﬂed and evaluated to heip select the monrtoring well locations.

4.1.2 Data con'ectron and Revie!

’ HNUS visited EPA's Region M office in Novembet 1993 end obtained pro]eet ﬁie inionnation irom EPA,
including the OU-1 RUFS reports and the September 1990 ROD for the OU-1 study at the Keystorte

- Sanitation Site. The HNUS project manager met with the EPA RPM to discuss general information about ‘

. the site to gain a better understanding of the project scope and objectives. A substantiai amount of
o matenal from the OU-1 RVFS has been revuewed by the key pro]ect particspants from HNUS The OU-t/

T T
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werk plan. Basehne Risk - Assessment Repon ef 0U-1 the September 1990 ROD, the Fina! o
Remedial Design Work Plan for OU-1 (May 1994) reports generated by the MDE, oorrespondence. and .
; other perunent information have been reviewed to develop the project planmng documents. '

| Representativee from the environrnental action groups People' Against Contamination of the Environment ,
~ (PACE) and Citizens Urge Rescue of the Environment (CURE) have md»cated that addmonal sample |

| ana!ysns data exist and should be' reviewed and evaluated. Arrangements will be made to review the |

ldentmed data and to intemew the environmental group leaders The collection and review of the data. will

. be scheduted within the first two months after work plan approval so that, if appropnate, the new data can
"be inoorporated into samphng strategnes |
Rewew of new informauon will be an ongolng process dunng the OU-2 RUFS. Dara colleded dunng the -

.‘ OU-1 RIIFS will be provided to HNUS for revrew. and resutts from OU-2 activities will be shared with the
0U-1 project team - LA : |

413 Scoping Actrvrﬂos | 35 T - .

_Scopmg meetmgs were held in Noven'ber 1993 and May 1994 to collect input from representat:ves from -
| Pennsylvania and Maryland end from EPA and HNUS technical staff. The technical scope of work was
‘discussed, and & strategy was deyeleped to addrese the obiechves of the OU~2 RUFS. The werk plan
presents this strategy. R ‘

414 Eregrationof\‘lorkplan Lol I

The work plan def ines the scope of work and schedu!e assoctated with perforrmng the RUFS. Thrs work .
i plan includes detailed descnpbons of each task to be performed A draft work plan will be prepared. A . °
- final work plan will be prepared refledmg eomments from EPA, PADER MDE PACE, CURE and other

B revrewers

415 ngration of SAP

The SAP consists of two plans the QAPP and the FSP Both plans wili be submitted as draft reports and
: will be finali zed in response o eomments Both plans are discussed below

Yy
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The QAPP includes sampiing and analyticat objectives; the number, type, and location of all sarnplesto
. be oollected during the field xnvestlgatlon. the s:te-specrl' c quality assurance requlrements (whlch will be PR

in accordance with the QAPP for the ARCS Il program); and detailed procedures for field activities (such \ }
' as bottle requxrements, holdtng times, preservatton requlrements sample nomenclature. etc) ‘

The FSP includes general ﬁeld operations for sample identilic'atlon. handllng. packaglng and shipping, and
documentatton. detailed descnptlons of all field operations and sampling operations; subtasks of the ou-2
R field work activities; the sampling equlpment decontammatlon procedure. and referencestoall applicable
standard operatmg procedures (SOPs) for the field work acttvmes ' :

A 4.1.6' Pregaratlcn of HASP

. 'The HASP includes site-specific information on health and safety requtrements. a hazard assessment.
training requirements, momtonng procedures for site operations, safety and disposal preceduree. and other
requirements in aooordance with the HASP developed for the ARCS Il program. ’

4.1.7 ggramlPro]ect Managemen;

Program management includes the effort to maintain general program overs:ght. oommumcate regularly

. with the EPA eontractmg ofﬁcer and pro;eet officer, and prepare monthly progress reports. as.well aau

- prepare LOE and ﬁnancial management summary reports. The program management functlon is also to

. ‘conduct regular reviews and status- reports. for budget schedule. and scope with the HNUS proiect
manager :

Project managemant responsbmtiee lnvolve the routme ooordmatlon and oversight of pro]ect activities. This

- xncludes communication with the EPA RPM and technlcal staﬂ‘ as well as with HNUS project personnel

These responsibilnies also involve the scheduling of various activnies, letter wntlng. and the eompletion of
' pro;ect update report. v -

e

4.2 TASK 2- cou'uuumr neunoNs

» Commumty relations support at the Kaystone Samtatton Landﬁl Site wﬂl bea major eonslderatlon during
the OU-2 RUFS. Two enwronmental committess, PACE and CURE. representing residents in the vicinity
ol the site have been closely involved with the Keystone Sanitation Landfill mvestigation and are expected
- to continue their involvement dunng the OU-2 study HNUS support wnll be used to help EPA keep the
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: publrc wetl intormed and allow the publ‘c every practml opportunrty to partrcnpate in the actlvrttes related

to the srte However, HNUS has not been tasked to prepare or update the oommumty relations plan

~ HNUS has been mvolved wrth marntaxnmg the informatron repositories for the Keystone Site. At EPA's -
request, HNUS closed two of the four reposrtones that were in existence for the site and inventoried and

indexed the remammg two reposrtones To ensure that the remainrng reposrtones were as oomplete as

possible, HNUS made sure that all documents that had been in the two closed repositories were &lso in

_ the remaining repositories. HNUS wil continue to add documents to the reposttories es requested by the

RPM and will be responsible for updatrng the‘index Oecasronal visits will be made to the reposrtones to
ensure that they are properly maintained : . '

HNUS prqeet personne! will attend monthly task force meetmgs and will assrst with prepanng and
' drstnbutrng pre- and post-meeting Informatron.

. ‘Followmg the release ot the RIIFS for ou-a. HNUS projeot members wrll assist in the preparatlon of the

. "Proposed Plan. ‘which will summarize for the public the remedial alternatives presented in the final FS

report and Identrry the preterred altematrve(s) and the reasons It is the preferred atternatrve(s) The
Proposed Plan will set forth the procedures for the public to comment on the alternatives dunng the public | ‘
~ ‘comment period and will indicate the date and locatron of the public meeting 1o be held in conjunction with
pubheatlon of the Proposed Plan L ST

IR
. o

. HNUS project personnel will assist EPAIn lts “preparations for the public méeting required after publication
of thé Proposed Plan, This assistance will be in the form of provision of technical informiation and of maps,
ﬁgures. handouts, or other visual aids detreloped to sepplement presentations given by EPA. '

At the end of the pubhc eomment penod iollowing publu:etnon of the Proposed Plan, HNUS will provrde

technioat assistance to EPA in prepanng the Responsiveness 8ummary that will become part of the ROD . _' B .

for OU-2..
HNUS will prepare two fact sheets to update resrdents and other interested parties on the progress ofthe
OU-2 RIFS, HNUS will compile the required lnformatron into an appropnate format, in coordination with
EPA cfficials, and wil respond to EPA comments. . o

ARCS\986\R-516420 - SIS S
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43 TASK 3 - FIELD INVESTIGATION
_ The field investigation for the Keys_tone Sahi;etion Lendﬁll Site: 0U-2 will consist of eight subtaske:‘ - \J |
_» Procurement of subcontractors
* Mobilization/demobilization.
e Soil gas survey
- o Hydrogeologic mvestigation
- » Media sampling : |
* Ecological assessment- . . T o N
o Site survey S
* Rlwaste d;sposal :

' 431 Procurement of Subcontractors - -
Under this subtask, it is assumed that suboontractors will be’procﬁred to perform. the followingtaeke: .
. Soil gas eollection and anarysls screening for VOCs andlor methane overa grid outsvde the landfi ll

fenceline. : '
L /

. Borehole dnl!ing. packer testing. momtonng well instal!ation end development collection.
oontamenzetion and transportation of all water and cuttings produced by these activities, and site

-access and restoration for all dnlling locations. ‘

. Pmuremem and instal!atlon of dedicaled bladdef pumps.

.. ‘Ground (topographic) surveying to locate all newly installed and existing monitonng wells and -

: plezometere. groundwater spring and seep Iocaﬁons. stream staﬂ gauges. and the new fences
‘ surroundmg the landfill.

 Remove and properly dispose of investigation-derived wastes (IDW).

. Micmﬁche al required 'documerﬁs for‘administrativeo!ose-om'.'-' .

e Connect:and disoonnect electric uﬂity semco to the ﬁeld ofﬂce tranler during mob'lization and |
demobilization. : | o

ARCS098E\R-515420 ~ 46
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* Connect and: drsconnect telephone service to the fleld ofﬁce trarler dunng mob'llzatron and 3
dmmmmmmon : ' : : Co

. Provide and maintain portable toilet facilities during the period of field activity,

'Bid speciications and solicitations will be developed at the earfiest possible date for each indiidual
- subcontract in order to conform to the BllF'Sschedule.’ "

ltis assumed that geophysrcel logging will be performed by the Unrted States' Geologrcal Survey (US.G.S) -

through an interagency agreement with EPA and that HNUS will not be required to procure a subcontractor
for this activity. if EPA does not retain the services of the U.S.G.S., HNUS will procure & geophysml
stbcomractor to perform the borehole bggmg services : '

_ The ¢éost for each of the subcontracted ;services' and the field oversight of that subcontractor will be
" budgeted and charged under the speclﬁc subtask for that ectlvlty The budget for procuring all

subcontractors allows for completron of procurement planning, preparation of bidder’s lists, preparatiomof .
technical specifications and full solrcltauon packages. coordmatron of these specifications and needs with
EPA, review of oﬁers. preparation of consent packages as requrred awarding of the contract, conduct of

- routine subcontract administration and management review of suboontract costs and invoices, and closure

of completed subcontracts. The preparatron. revlew. award, and management of these subcontracts will .
be performed by the HNUS contractrng oflicer. the project manager with. assrstanoe from the field -

operations leader, and the disctpl‘ne specral’sts assagned to the project.

P

' soll Gas Collectlon and Analysle. Scmnlng

Soil gas sanples will be cotlected and analyzed by a cubcontractor using either manual slide hammer or
truck-mounted di rect-push sampling technlques and fast (next-day) tumaround of analytical resufts or a |

mobile field laboratory for same-day results The subcontractor will be requrred fo provnde all laborand ..
‘materials necessary to collect and analyze the soil gas samples; o provide e report” detall‘ng the
_acquisition, analyucal techmques, and resutts of the survey; and to perform any necessary site restoratuon- PR
- (including borehole abandonment) following ,acqursrtron of the samples \

- HNUS will prepare solicitation packages lncludmg a technicel scope of work, for this service, evaluate
' - offeror bids, award the subcontract and malntam subcontractor paper-work and reoords '

ARCS\0986\R-616420 SREET e 3‘.7 4T
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»Borehole Drilltng, Monitoring Well lnstallatton. {me Assoclated Aottvittes L

. it is assumed that borehole dnllrng. packer testmg. monitoring well mstallatlon and development. and

collection, containerization, and transportatlon of all water and cuttlngs produced by thesa activities will be ‘
) petformed by a srngle subcontractor. The subcontraotor will be required to provide all labor and materials
necessary to perform these tasks. mclud'mg any necessary site restoratlon following the completlon ot thesa

: HNUS will prepare soli crtatron paclceges inctuding a technical scope of work tor these servrces. eva!uate
offerer bids award the suboontract and mamtain the suboontractor’s paperwork and records.

K]

Procuromont and lnstallatlon ot' Dedlcated Bl_adder Pumps

I.ow-ﬂow bladder pumps will be mstalled in any or all of the newly instatled monitonng wells as directed by, :
EPA. The subcontractor will be required to provide all fabor and materials necessayy to supplyend install
the bladder pumps. HNUS has awarded the subcontract for the lnrtial pump instanatrons (29 wells) and
has scheduled the work for July 1994 B

It is-assumed that all existing and newly installed monitoring wells and plezometers used during the OU-2
 RUFS will be surveyed for horizontal control relative to Pennsylvania State Plane Coordinates and for
vertical control referenced to U.S. G.S. mean sea level (MSL) elevation datum. The subcontractor will be .
_ requrred to provide all labor and equrpment necessary to oomplete the survey and to provnde a detailed

report of the methodology. controt points. and results. :

‘Ground Surveying- ,

_HNUS will prepare soticrtatlon packages inchrdhg a techmcal scope of work for these semces. evaluate
offeror bids, award the subcontraot. and maintain subcontractor paperwork and records.

Al of these points will be surveyed by one subcontractor preferably asa smgle event. tt tis necessary
to pertorm additional surveying during more than ono-event, the cost and level of effort requrred for
procurement will increase ip proportion to tfie number of surveys requlred

' ARCS\0986\R-51-5-4-20 . a8
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IDW Removal and Disposal
ltis assumed that most IDW generated dunng Keystone Sanrtatron ou-2 freld aotmtzes will be collected ,
and oontamenzed for drsposal atan approved faollny HNUS will prepare solicitation packages for these
~ services, including a technical soope of work, evaluate oﬁerer bids, award the suboontraot and maintain . -
' suboontraotorp}aperwork and papers. '

| Mloroﬂoho Doedments for 'Admlnrstraﬂvg‘orose-om
Itis anucrpated that, et the end of the pro]ect EPA will require that all appropriate fils information be
microfiched and provided to EPA for storage HNUS will prepare solicitation packages rnoludmg technical
scopes of work for this semoe. evaluate oﬁeror bids, award the suboomraot, and maintain suboontraotor ;
- paperwork and records. :

_E!octrlckuumyServiooconnooﬂons,',l;_f‘ " . S L

Electric service will be required for the fisld office trailer at the OU-2 base cf operations during the entire.

ﬁeld work penod It is assumed that oonnectron and drsoonneouon of electric service to the trailer will be

performed dunng the mobilization and demobilizahon subtask by a smgla suboontraotor who will provrde
all the necessary Iabor and matenaTs

- / | |

R HNUS will prepare solicitation packages for this servioe evaluate oﬁeror bids, award the suboontract and
mamtarn subcontract paperwork and reoords oo - ‘

Tolophon‘e Utmty Service connec'tlon"_ v L
Telephone service will be requrred for ﬁthe‘ofﬁoe trailer at'.the field team’s t;ase_ of operations during the
- entire field work period. It Is assumed that connection and disconnection of telephone service to the trailer

will be performed during the mobihzauon and demoblllzahon subtask by a single subcontractor who will -
‘provide all the necessary labor and materials '

) 'I-INUS will prepare solicrtation packages forthrs servlce evaluate offeror bids, award the suboomraot and
X mamtam suboontract paperwork and reoords :

ARCS\0SB6\R-51-64-20, S Al
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~ Sanitary Facllities - . C S -

-Sanitary facilities in the form of a portable toilet will be reqtrired at the field team's base of operations during
" the entire field work period. It is assumed that the delivery, maintenanoe and removal of a portable toilet
will be performed as part of the mobrllzatrorVdernobrllzatlon subtask by a slngle subcontractor who will
provrde all the necessary labor and matenals : :

HNUS wnll prepare soticrtatron packages for this semce. evaluate ofleror btds. award the subcontract and }
maintain’ subcontract paperwork and reoords. : : :

432 Mebillzatlon and Demobillzatlon

_ Site mobilization will consist of preparaﬁon for field acttvrties and mcludes. butis not limrted to, the following
activities: ' :

"+ Obtain all required site access.

* Establish a base of operations. - . _ . ‘
'. Perform all required training and onentation o = o e |
.o Obtain all equrpment required to perform OU-2 RlIFs field actlvities : \-)

~ « Identify and prepare locations fot all OU-2 RUFS field activities.
- Coordinate sample types. analyses, and samplmg schedule with CLP.

@ .

* R is assumed that all of the OU-2 Rl activities will require permission for access from private land owners

- andfor municipal authorities. The variety of tasks included in the RVFS will require access to many of the

' oﬂ‘-site propertnee on numerous separate oocasrone and it may be necessary to obtarn land owner
perrmssron each time. It will also be necessary to obtain permission 10 access the on-site and off-site -
monltonng wells installed by the responsible parties (RPs) tor water-level measurements and surveyrng '

~ Additional negolia_tions and arrangements with 'land owners will be required‘ n order to allow vehleular
~ access to some of the RUFS activity locations. Such access will definitely be an issus of concem during
borehole drilling, packer testing‘. and\monitoring well instaflation and development and may be a concem
i truck-mounted direct-push sampling technlques are used in the soil gas suwey Vehicular access to
‘~ momtonng weq and possibly soil gas survey locations may require the temporary removal of fences,
bridging or filling of drainage ditches and culverts, clearing of vegetatlon possible crop damage, and the
temporary relocatron of livestock. Itis assumed that these issuea must be handled in a manner that ismos!
/
o ARCSCSBSRSIS4Z . 410
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‘performed to the land owner’s full satrsfactron .

_ DRAFI'
e ' L ' .
convenrent and.satrsfactory to the rndmdual land owners endlor tenants and that site restoratron wrll be

K

It is assumed that'a centrally located base of operatrons will be established within OU-2 for the duratron :
of the RI/FS field work. Such & base must be accessible to & public thoroughfare. reasonably close to -
eleclnc and telephone utrlrty Irnes. and ln en area where the stghts and sounds of normal field work
practices are not a nu_rsance to local residents The base of operations will be used for ARCS lil.and
subcontractor vehicle pariing and as the location of a field office trailer and sanitary facilities, a staging

-area for ARCS Il and subcontractor equipment end a secure area lor sample documentatron end -
equipment decontammatron : '

HNUS wil coordinate the mobilizatlon ofa ﬁeld'ofﬁce traller, sanitary facilities, and electric and telephone

utility hook-ups wrth the necessary vendors before artiving on site. HNUS will also supervise the location

' ' . and installation of these facilities or services atthe site. It'is assumed that EPA will provide assrstance in -
‘obtamlng site access agreements for the base of operabons ' :

As parl of establishing & base of ope'rarions' HNUS will locate @ nearby source of potable water that is
sansfaclory to EPA for use in personal and equipment decomamrnatron. This water source should also be’

' . capable of meetrng any needs the subcontractors may have for potable water supplies. HNUS will attempt -

to arrange for a squrce that ls readily eccesslble and conveniently located in order to minimize potential

| :delays in the field work ‘schedule. Al potable water sources used throughom the course of thrs” _
. investrgatron will be sampled and analyzed for the same parameters as in the media samplrng program. .

Durlng the requlr‘ed training and orientatlon.ell field team rrrérnbers including team eubcontractors, will |
review the work plan and the SAP and wlll be given site-specific heallh and safety trainlng based on the

"HASP. A field team orientation meetrng wlll be held to familiarize personnel with the scope of the RUFS

activities. The Grientation will include a drive around the main roads of the area to famrlrarize personnel

. with the physlcel layout of the site and its surroundmgs

Orientation and srte-specrﬁc health and salety trelnlng will be performed lndrvldually for each of the various
subcontractor crews as lhey mobilize atthe elle |t will also be necessary to provide orientation and heatth
and safety tralnmg lor any eddrtronal or replacement field team rnernbers essrgned after the initial
mobrhzatron. ' : :

Aacsweae\asr-ear-ee o o 411 o o
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."HNUS wull prepare a lzst of all equnpment and supplies necessary for the f' eld team to perform the OU-Z/ '
Rl ﬁeld activities. This list xncludes but is not Irmrted to

All documents. forms, logbooks. logsheets labels. custody seals. alrbrlls. and other paperwork
requlred by the SAP and HASP. :

EPA vehi_des for pérsonnel. equment. and sample transport

e

Personnel and qulpr_nent decontémination supplies and eqhipment requinad by the SAP and HASP. |

* Media sarnpling fleld analyucal equrpmem and carbration standards for all requrred parameters ol
the SAP. S

Equipment required for IDW waste disposal.

Al required sample containers.

~ » Equipment and supplies for sample custody, presdryation. and packa'glné. . . \)

¢ Other miscellaneous office and field supplies.

The field team will obtain the required equipment and supplies from the ARCS Il warehouse and transpoit

# 1o and stage it at the OU-2 base of operations. Any equipmem not available at the ARCS Iil warehouse -

or offices will ba purchased or rented by HNUS of its subcontractors. Equipmient wil be calibrated as
' required by the SAP and HASP as needed. Equipment will be fe-stocked, replaced, or repaired as needed.

 Soil gas survey, monitoring well installation, and media sampling locations will be identified, referenced,
- and marked in the field prior to the start of each subtask. Utility clearances will be obtained for al drilling

." and soll gas survey locations prior tothe onset of these activities. The Pennsylvanla One-Call System will

| be notrﬁed for utility clearances within the vicmrty of the srte. The appmpnato agency or indlvidual uullty -
o corrpanles in Maryland wrll be identified and contacled lor utrlity clearances as well. ‘

Srte demoblllzatlon will consist of rermvlng from the site al facTrties. suppl'es, and equrpment no longer
needed at the end of field work. Arrangemenls will be made for the dlsoonnectlon of utilities and the/ -
removal of the field offica trailer and sanitary facilities. Materials generated during the investigation, \/ |
including all IDW, will ba removed, secured. or disposed properly. The disposal of IDW will be handled as
ARCS0S86R-515420 a2 . o
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o investigate for the potential ofl-slte migraﬁon of methane. two oontmuous lines of sample points will be
v sampled completely around and adjacent to lhe landfill. The sample points will be spaced at a nominal
. _dlstanceoftooteet -the two “rings* ofsample points willalsobeseparatedbyammmaldistanoeoftoo
| feet (see Figure 4.1). In addmon‘ lour eanples will be collected between 500 and 1,000 feet north, east,

. to be analyzed for VOCs include those of the initial sampling 'nng along the southern &and southeastern

ARCSWSBSRSIE420. 448
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o descrbed in Section 4.3.8. The base of operatlons and other OU-2 RI work loeatrons will be restored as
4 closely as possrble to their onglnal oondmons and to the satlsfactton of the land owners erther by the fi old
f tearn or the responsible suboontractor S ; -

433 Soll Gas Survey

A sorl gas survey will be performed within lhe OU-2 study area adjacent to and sunoundmg the landfi ll

The objectives of this survey are

e To determine methane generated by the landl’ ll Is migrating off srte and if so where and in what ‘
concentrations. ‘

« To determine ¥ the operatlon et the former spray. imgatnon system has resulted in the Voo
oontarninatlon of adjacent ofl-slte eoils through the transport of contaminated groundwater (elther o
by wind transport of the’ spray water or the surface runoff of the spray water) |

south -ahd west of the landfill to determlne an average background value or range of values looally for

methane ‘

anh soil gas sample will be analyzed for methane ooneerttrationt If significant levels of ol gas methane
are detected in these Initial locations, the survey area will be extended away from the landfill as necessary
until baokground or non-detection levels are obtained Estimates of soil permeability and pore pressure

_ will be cbtained at each sampl‘ng point ln order to determme soll gas velociltes and eny prefemed -

direchon(s) ot gas tlow

To investigate if the operatlon of the former epray imgatron eystem has resufted ln the vOC eontaminatlon

- of ad;acent off-site soils, soil gas samples inthe vicmlty of the former system will be analyzed for a target ‘
 sufte of VOCs. The target suite of VOCs lneludes vmyl chioride, TCE, PCE, 1,1 t-tnchloroethane (1.1,t-

TCEA) 1,1-dichloroethene (1, 1-DCE) 1 1-dichloroethane (. 1-DCEA), trans-1,2-dichloroethene (trans-1,2-

. : DCE) benzene. toluene, ethylbenzene, xylene and methylene chloride. These terget compounds were

selected based on their occurrence in groundwater eamples obtained from on-site wells The sample points

flR322738 | EPA 210639



.
PIX XX 22 !
‘ N
. \

5

© geh 210640

. AR322789 -




DRAFT ,'

'~ portions of the landfill, from an area north of ort-site monitoring well K1 tothe center of the southem landfill L

boundary along Line Road (see Figure 4.1)." ~An addmonal outer grid of soil gas sample Ioeatrons will span C

V

thrs same voc area to a drstance 200 feet farther from the srte

- ‘All soil gas samples will be obtained from a subsurlaoe depth of three feet. The samples will be obtamed-
either by manual (e.g., slide hammer) or di rect-push (e.g., "Geoprobe’) methods. The samples will be
analyzed bya gas chromatograph (GC) either at the suboontractor’s laboratory with a one-day turnaround
time for results or in a mobile field laboratory with same-day results The initial soil gas grrd will contain
. approximately 210 sample locations. It is assumed that no more than 50 additional samples will be taken .-
- #fthe survey is required to move out lrom the Initial sampling 'rlng' inorderto. reach background oondrtrons |
It is estimated that about 30 soll gas sa_mples can be obtained and analyzed per day and that the entire
survey, including mobilization and demabilization, will be completed in two weeks. Inclement weather has
" the potential to significantly affect this schedule because saturated soil oonditrons are not favorable for soil .‘
gas sampling and analysls The samplmg and analysrs program for the soil gas survey is presented in '
'Table4-1 B T o
: The roads and fences surrounding the landfill are essumed to represent the site boundaries for purposes
"of the soil gas survey layout. ltis also assumed that site access oen be obtained lor afl properties oovered‘ :
by the survey. The samplmg locations will be modrﬁed as necessary to avoid surface and stbsurfaoe'
" obstructions. Paved surfaoes of roads and’ drrveways will not be penetrated All necessary utrrrty ‘
‘ clearanoes will be obtained prior to the oollectron of any soil gas samples. All sample locations will be.
' measured relative to fixed referenoe polnts (e g the tandfill fenoe) so that accurate maps of the results can -
be constructed.

* HNUS and the ARCS lll field team will hy out the Initial eoil gas grid, obtain site access, provide' ’
_ subcontractor oversight, and provide the necessary health and safety trainmg and monitorrng The

suboontraelor will obtain and enalyze all soil gas samples, measure the final soil gas survey locations, * -

'perlorm any necessary site restoration, and provrde a report of the methodology. operatrons. and results

~

' lnt'ormatron obtained trom the soll gas survey Will be used o direet soil sampl‘ng actrvrtres drsoussed in
Secuons4.351and4.352. ;
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4.34 .Hgd'rogeoiogie lnvestigation F'

'- The primary. goal of the hydrogeoiogtc lnvestlgation is to assess the degree to which the tandfill may be\_/
' contributing to off-site groundwater contamination. This will be aooomphshed by more fully charactenzmg
~ the groundwater flow regime in the vicinity of the landfill and mtegratmg these data with multiple rounds of
anaiyticai data to' produce a oomprehensrve. three—d‘ mensional analysis of . groundwater flow and
' groundwater qualrty The foiiowmg objectrves must be met to accomplish this goal ‘ )

J Further charactenze the vertrcal and horizontal nature and extent of oﬁ-srte groundwater
contamnation in the vrcrmty of the Keystone Sanitation Landfill.

» Better define the local hydrogeoiogioal reglme. inciuding the horizontal and verucal oomponents of
, groundwater flow and the degree of interconnection (both horizontal and vertical) of the water- -
" bearing zones within the aquifer. o

' “

_® Assessthe rols of the ofl'-srte surface water bodies as groundwater divides and discharge points for .
‘groundwater, and assess to what extent hazardous substances reieases frorn the landfill may be
impacting the water quaiity of these bodies.

" The following tasks o il be perforrned 1o meet the ebiectives of the hydrogeologie investigation: = \/
* Perform a complets inventory of all on-site and off-site monitoring wells and plezometers. |
S e priil and install 18 new monitortng wells at séven iocations.-

e Perform geophysrcal ioggrng in the monrtonng weil borehoies to identriy and charactenze the aqurfer
- water—beanng Zones. ‘

* Perform aquifer tests to deterrnine the hydraulic characteristics of the aquifer.

"+ Collect two rounds of groundwater samples from 29 exlsting off-ste monitoring wells and two rounds
of groundwater samples from the 18 riew monitoring wells, =

| "= Colloct two rounds of groundwater samples from approrrimateiy 30 off-site residential wells.,

’ - ARCS\986\-515420 | ' 4-i8 -
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4.3.4.1 Monktoring Well and Piezometer Inventory :
f \_/ N The historical analytical r.iata thet were complied and reviewed during the ‘development of this work plan
are listed and discussed in Section 3.1. As addmonal documents have been received and reviewed, it has
become epparem that many other. oﬁ-slie monrionng wells exist within the immediate vicinity of the Iandiill
“in addition to the 20 wells installed dunng ihe Rl and the nine wells installed by the state of Maryland. At
" least 26 monitoring wells (14 *C-Series," six 'A-Senes and six 'B-Series") have been installed adjacent
to the eastern boundary of the landfill. An unknown nimber of additional wells and/or piezcmeters have

been installed norlh noriheast and east oi the landfill for a planned landfill expansron

- These wells are expecied fo provide adcrmonal infon'nat:on regard ng off-site contarnmant presence and
concentrations, off-site geology and equrfer propemes. and water levels. The data generated by the
monrtoring well and prezometer inventory will be used to help create & comprehensive data base of all '

, monitormg wells and piezomelers in the study area. The following information will be obtained and
| "~ cataloged for eaoh weli ‘where available .

¢ Reports, correspondenoe, or records of the weii and prezometer instailation inoludrng location maps,
geologic logs well construouon details and aquer test data.

v , ¢ Survey data includmg reference (top -of oesmg) elevatlon. ground elevaiion. and surface
' ' location. : )

¢ 'Analytical results from previous sampling rotinds.
Onée the well data have been oompiled.‘._HNUS will conduct a field verification ‘program in order to
« Verily the location, oondition.v end acceSsibiliiy of all wels. h

¢ Obtain field measurements of the weii inolud' ing total depth, slatrc water level; riser matenal
- diameter, and stick-up; protective oesing material, diameter, and stick-up; and other observatnons '
regan:ling the general condmon and secunly of the wen

It is assumed that the reports, correspondence. or records necessary for this task can be located in either
o the admmrslrat:ve reoord file for the siie or by contactmg state environmental officials. It is also assumed A
: 'that site access can be obtained for all localions of the i‘ eld venﬁcaiion activity end that well keys can be -
3 v . obtained or permlsslon will be granted to cut oif and replace any frozen locks or locks lor which keys
AN cannot be obtalned : , ‘
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4342 Drilllng and lnstallatlon or"Monl'tonng Wolls

Monitoring wells will be mstalled during the OU-Z RlIFS to address the data gaps and data neede asl /
identifi ed during the sooplng activities and summanzed below. :

The morutonng wells will be mstalled within target depth tntervals based on the data needs for each
particular locatron “The shallow wells will be installed to intercept the water table, which typically is located .
within the saprolite and weathered bedrock.- The shallow wells, in general will be 50 feet deep, or less -

“ The intermediats wells will be rnstalled to monitor the groundwater wrthin the shallow. fractured bedrock -
" zone. The depths of the intermediate wells will approximate the depths of many ofthe resrdential wells and

 wil generally be between 80 and 150 feet deep.

The deep wells will be lnstalled to monitor the groundwater within the deeper. less fraotured bedrock. The -
depths of these wells will vary based on location but generally will be between 150 and 400 foet.

The target depth intervals are used only as guidelines durln‘g the installatlon of the monltorlng well network.
The actual depths of the wells will be determined by the depths that significant water-bearing zones are
, enoountered in the borehole. as determined by the obsetvations of the field geologrsts and by the resultr :
of the geophyslcal logging program. For example, if the water table at a partlcular location occurs wrthrrtJ 5
the shallow fractured bedrock. then two wells may potenﬂally be mstalled wrthln that lnten/al ifa seoond
N slgnrﬁcant water-bearing zone is enoountered. '

A total of 18 rnonitonng wells are proposed for installation dunng the eurrent field lnvestlgation The
proposed well locations are illustrated in Figure 4.2.

J Twelve of the monitonng wells wil be mstalted at four separate locations as clusters oonsrsting of | '
shallow. mtermedlate. and deep bedrock monltonng wells. - : :

. Fourotthe wellswill be xnstalled at twoseparatelocatlonsas dusters oonsrstingotshallow and
deep monrtonng wells ~ - S . '

. The remaining two wells' will be rnstalled as a shallow and deep well paxred with. exlsting‘
mtermedlate well MW-El to oomplete thls duster

ARCS086RB164200 - ..4'4-20'_
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“A. :Woell Location end;Ratlonale‘ L

Monitoring Well CIuster HN-1

Monrtonng well cluster HN-1 will consrst of a shallow. interrnedlate. and deep monrtonng well. This cluster

will be installed approxnnately 2,400 fest west of the landﬁll and edlacent 1o Mathias Road (Flgure 4.2).

'The primary purpose for lnstatlmg this cluster is to obtain groundwater quality and hydraulrc mformatron for
the off-site area west of the landfill, where these data. are lacking. Location HN-1 is near the eastern end
"of an east-west-trendmg fracture trace ldentrf‘ ed in the EPIC study and field verified during the subsequent

site reconnarssance The preferred locatlon tor cluster HN-1 was just west of the current location, near the

' intersectton of this fracture trace with one trendmg northwest-southeest Access to this location, however.
_ has currently been demed by the land ovmer. L

: Monrtonng well cluster location HN-1 is located west-northwest of Maryland wells MD-1 MD-2 and MD—3

where persistent low levels of groundwater oontamrnatlon have been detected. Wells at the HN-1 Iocatron
will be used to determine the nature and extent of off-site groundwater contamination in this vicinity along
@ possible avenue of preferential groundwater flow. The wells will also be used to provide additional

- piezometric surface and vertlcal hydraul' c grad‘ ent control to further delineate oﬁ-site groundwater fiow
directions and rates. ' : : '

- Monitoring Well Cluster HN-2

_ Monrtonng well cluster HN-?. will conslst of a shallow. lntermedrate and deep rnonrtonng well. This cluster

will be installed east of the Iandf’ll and southeast of exrstrng oﬁ‘site well clusters H and B (Figure 4.2). The

‘primary purpose for rnstatt‘ng this cluster is to obtain groundwater quality and hydraulic information for the
off-site area east-southeast of the landf' ll, where these data are lackmg Location HN-2 is located along

an east-west-trending tracture trace ldentitied in the EPIC study and field verrﬁed during the subsequent

slte reconnaissance. The preterred locetron tor the well cluster is approxrmately 1,700 feet east of the o

landt‘ll near the center of the fracture trace where the surface expression is the greatest. The’ alternate N
location is epproxlmately 2,500 feet east of the landfill near the eastemn end of the fracture trace, just west

~ of the unnamed tributary to Conewago Creek. Prermmary land owner permission has been obtained for
these locatrons The final well locetlons will be chosen after lssues of site access such as crop damage
- and rermbursement for damage have been addressed

Monltorlng well cluster locatron HN-2 is located along a tracture trace east of the hrghest levels ot on-slte
: .groundwater contamination (in on~slte well Kt) and lower levels of off-site groundwater contamination in

well c'“sm’ H and the Mundorft SPMQ and numerous other wells instafled east and downgrad.em of the
ARCS\oeee'a-sss.@zo - .. e % 4._2»2 . . A _
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landfill. Monitoring well H-Deep was constructed to monitor the groundwater trom the subsurface interval ‘

- of 130 to 160 feet. The groundwater sample analyzed from this well contained eight different organic/”™
contaminants, several of which were above the MCL. The full extent of the groundwater contamination in

this area, therefors, has not been determined. Wells at the HN-2 location will b used to determmine the
nature 'and extent of off-site groundwater contamination ln this vnczmty along a possible avenue of
preferential groundwater flow. The wells will also be used to prov:de additional plezometnc surface and' '
vemcal hydraulic gradient control to further delineate off-site groundwater flow d' reotlons and rates and will
investigate possl_:le groundwater discharge relationships to the unnamed tributary to Conewago Creek. ‘

Monltorlng Well Cluster HN-3 7

| ~ Monitoring well cluster HN-3 wnll oonsist ol a shallow. intermedlete. and deep rnonxtoring well, This cluster

~ will be installed nodheast of extstlng oft-site well cluster A on the opposrte (eastem) side of the stream
- valley for the unnamed tributary for Conewago Creek (Figure 4.2). The primary purpose for installlng this -
- cluster is to obtain eddltlonal groundwater quality and hydraulic lnformation for the off-site area northeast

of the landfill. Location HN-3 Is located at the Intersection of east-west-b'endlng and northeast-southwest-‘ ‘

trending fracture traces identified in ‘the EPIC study and field verrﬁed during the subsequent site

' reconnaissance. Access for this location has been obtained from the landowner -
Monitoring well cluster locatlon HN-3 is located nonheas:*of' the highest levels of on-site gmuhdwater\)
contamination (in on-slte well K1) along the northeast southwest-n-endmg strike of the bedrock cleavage

or schistosity, which has been shown to be a preferred pathway for groundwater mlgratlon Wells atthe
HN-3 location will be used to determine the extent of ofl-site groundwater contaminationin-this vicinity »

-, along possible preferential avenues (bedrock cleavage and fractures) of groundwater flow. The wells will

also be used to provide additlonel piezometric sun'ace and vertical hydraullc grad‘ent oontrol to further
" delineate off-site groundwater flow directions and rates.

~ The l'iydraulic head data obtained from'thle cluster and other, existing clusters will be used to evaluats the
role of the unnamed tnbutary for Conewago Creek as a discharge point for groundweter It the stream .
effectively acts as a dlscharge point or “barrier* for gmundwater flow, then cluster HN-3 may bo used to
determine background water. quality conditlons. it groundwater from the deeper zones is found to be
ﬂowmg beneath the stream, then this cluster (due to its Iocatlon) wnl sarve to monitor the groundwater '
qualtty alonga possible preferential flow path between the srto and the new developments of Tanglewood
and Fox Run developments. whers potable water suppl'es are also obtained from pnvate residential wells.

. . . . . ~

i
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Monltoring Well cruster HN-4

- Monltonng well cluster HN-4 wrll consist of [} shallow. rntermedrate and deep momtonng well. Thrs cluster - o
will be installed north-northwest of the hndﬁll end approxrmately 1,800 feet north of existing well cluster
F (Figure 4.2). The primary purpose for instalhng thrs cluster is to cbtain additional groundwater quality
and hydraulrc lnformatron for the off-site area west-northwest of the landfill Location HN-4 is located along
e north-south-trendrng fraeture trace identifi ed in the EPIC study and field verified during the subsequent '
~ site reconnaissance. This fracture trace cuts across the strike of the bedrock cleavage or schistosity and
* extends across the mapped geologlc contact between the Marburg Schist and the sedimentary rock
_ formations located northwest of the site. Locatlon HN-4 is located on or very near the rnapped geologlc '
' 'eontact between the Marburg schist and the adjaeent sedimentary formations (Frgure 2. 4) ‘Well cluster F
- locatéd between proposed cluster HN-4 and the Iandfrll is not located on the mapped fracture trace. |

Wells at the HN-4 bcatron will be used to determrne the nature and extent ‘of ofi-éte groundwater E
contamination in this vicinity along a possible evenue of preferentral groundwater flow. The wells will also
be used to provide additional piezometnc surface and vertaoal hydrauhc gradrent control to further delineate .
off-site groundwater flow directions and rates o - :

u mnltorlng Well Cluster I-IN-S

Monrtenng we!l cluster HN-5 wm consist of a shaﬂow and deep momtonng weﬂ tobe insta!led near exxstmg :

B well E-l in order to complete this cluster (Frgure 4.2) This cluster is. Iocated between on-site wells K-1 and
K-2 and oﬁ-srte wells MD-1 through MD-3 and is located along the same etructural trend of bedrock
cleavage or sehrstosrty Wells K-1 and K-2 have hrstoncally exhibited the highest levels of on-site orgaruc :
groundwater oontarrunatron. and wells MD-2 and MD-3 (which are intermediate and shallow wells) have
oonsrstently exhibited the hlghest Ievels of off-srte organic groundwater eontamination

The R indicated that the E_-! andMD-j mrough'Mn-s monitoring' well locations are locate_d hydraufically
downgradient of on-site well K-2. These data, coupled with the analytical results discussed in the preceding

- paragraph, indicate @ potential plume of eontarriinated groundwater flowing from the site into Maryland.
'Monitonng well E-l, however, did not contain any orgamc contarmnants when sampled during the RI.

‘ Additional sampling and studying of this area will be conducted to study the hydrogeologrc interconneetron‘ n
. between this area and the eastern portlon of the landfi Il ‘ o

( . Waells at the HN-§ Iocatron wrll be used to determrne the naﬂure and extent of oft-site groundwater
u oontarnmation along a possrble aventre of preferentral groundwater flow, and they will investrgate the

ARCS\0986\R-61-6420- 424
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v possible hydrogeologlcal mterconnectm between the eastern portlon of the landfill and the Maryland well
cluster. The wells will also be used to provide addmonal plezometnc surface and vertical hydraulic gradlent
control o turther delineate off-srte groundwater flow directions. S S N\

Monltoring wen'crus‘taés HN-8 and HN-7
Monitoring well clusters HN-6 and HN-7 will each consist of a shallow and a deep monitoring well (Figure
4.2). The primary purpose for installing these clusters is to more fully define the nature and extent of off-
site contamrnatlon attributable to the landf il by determining the vertical extent of groundwater contaminatron
and the vertical and horizontal components of groundwater flow in the Humbert Schoolhouse Road area,
_where groundwater contamtnatlon has been hlstoncally noted in several wells (Flgure 4, 3)

Data generated dunng previous lnvestigatlons indicate that the unnamed tnbutary to Plney Creek serves
asa local groundwater divide (se0 Section 2.4.2). ‘This stream flows within the valley between the landfill |
and Humbert Schoolhouse Road and Is the I'kely discharge polnt for the majonty of groundwater flowing
* south from the landfill. Two reports; however, have commented that contamtnated groundwater inthe
deeper aqurfer Zones could be ﬂowmg beneath this stream. .
~ The state of Maryland (1933' 1989) has concluded that the landfill could not be responsible for mU |
: contamrnatxon along Hurqbert Schoolhousa Road becatise the groundwater (at least to the depths of the
‘residential wells) flowsto the north toward the unnamed tributary to Plney Creek. These reports however,
have relied on, among other data, the general assumptlons that the water table is a subdued reﬂection of
' the surface topopgraphy and that surface water bodies serve as discharge points for groundwater or have .
constructed potentiometrlc maps using estimated static water elevations i in residential wells based on
approxlmate surface elevations as interpolated from topographic maps and/or static water elevations
obtained from open boreholee. which could possibly be composrted or averaged over several water-
beanng intervals. These assumptions, while generally valld. are insufficient to adequately evaluate the \'
landfill as a contributor to the observed oontamlnatlon. : . ‘

bThe momtonng wells wlIl be constructed to monitor only a specific water-bearlng interval. The shallow wells
will monitor the vertical saquence that contributes the bulk of the groundwater to the residential wells. The
deep wells will be drilled to a target depth of 400 feet to monrtor the approximate vertlcal sequence that

" is monitored by the deep wells within the valley of the unamed t_ributa_ry to Piney Creek. The wells will be

surveyed iq'order to accurately determlne the static water elevation (and potential) of that interval. By

~ these means, the general direction of groundwater flow relative to the Humbert Schoothouse Road ﬁdge/ .
~ and the valley for the unnamed tributary for Plnev Creek will be established. - : ) u
ARCS\0S88\R-51.5420 : 428 - . .
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All monrtonng wells will be oonstruo(ed with two-mch-drameter. Schedule 40, polyvinyl ohlonde (PVC) weli ‘
‘ casing and well screen ‘ : L

.The monitonng weiis instailed dunng the prevrous Fii were constructed with starniess-steei casing and
" screendueto eonoems thet VOCs oouid be leached from the well materials and interfere with the analytical

' earnpi’ ing. A prehrmnary review of the existmg anaiyuoei data base, however, indicates that the maximum -

. levels of off-site volatile organic eeniaminetron are relatively low. According to published etudies, PVCis

more susoeptrbie to chemical ettack at high concentrations of certain organic solvents. The effects of a
long-term exposure to lower levels of solvent ooneentrauon however. are not documented, and there is -
a lack of information regarding the critical ooncentratrons at which deterioration of the PVC may be
signiﬁcant enough to affect the quemy of the enalyueei eample

. These same reports etate that steiniess-steel screens may be leached of oeriain meta!s pamcularly
chromium and nickel, under oorrosrve oond'mons Corrosive conditions are generally defined as
. . groundwater pH of less than 7.0. A review of groundwater chemistry at and near the site indicates that
v o groundwater pH of less than 7 0 is eommon. A recent study and senes of expenrnems concluded that
B | . "common stalnless stoel well screens signmoently affect solution metal oonoentratrons under dynamic -

conditions consistent with typical ground waier sampling protoooi The magniiude of the influence appears
directly correlated with the presence of oorrosron products on stainless steel casings, and eonoentratrons

" of Ni {and perhaps Cr) could eppreeoh those thet Wouid affect regulatory oomphanee ’

There are edventeges end drsadvanteges to all well meteria!s Many eolvems have been seiected as
oontaminants of concern for the groundwater medium at this site (ROD). Many metals, however, (including -
'nickel and ohromium) have elso been selecied as ooniammants of concem for the groundwater rnedrum ’_
Upon review of the historical anelytioei data [ ] is belleved that the potential introductron of metals from the
stainless-steel into the gromdwater is more Tikely to occur and is more of @ concem than the introduction
“of organrc oompounds irom the PVO Into the groundwater

The well screen will haveeslotsizeofoozomch ThefilerpaokwillbeeomposedofNo 2Monesand ‘
. or equrvalent

ARCS\0988RE16420 - - T
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C. Drilling Methed - . - S

. All boreholes will be drilled by lhe air-rotary or arr—percuss;on drrllmg melhod The use of an air dnllmg

method should allow for the field recognition of water-beanng zones by an increase in the yreld of the well |

" 'when such a zone is penetrated.

$

All compressore used to supply air to the drilling rig will be equlpped with in-line filters to remove all traces :

of ol from the air stream before # i is mtmduced into the borehole These filters wrll be lnspected daily and
will be replaced as necessary

it insufficient water is encountered within the borehole. it may become necessary to add water to the |

‘borehole in order to circulate and remove the drill cuttings. This problem typrcally rncreases with increasing

 borehole depih Only clean, potable water shall be Introduced into the borehole A field blank will be

obtained for the source(s) of all potable water lntroduced into the borehole. The amount of water added >

" will be noted by the fiekd geologrst end entered on the log sheet. o -

All borsholes will be geophysrcally logged in order to determine and/or identify various hydrogeologlcal
charactenstks such as l'rlhology. fractures, and water-beanng Zones. These data, comblned with th
oberservations recorded by the' field geologlst during the drilling of the borehole, wrll deterrrune the ™
construction characteristm (depth screen lnterval) for the well to be lnstalled in that perticular borshole.
: The geophyslcal loggmg program ls di scussed in Sechon 4344, ‘ Y :

L4

o D. Well Constmctlog

Any open borehole below the interval to be momtored will be backﬁlled before the well ls eonstmcted The

backill material will consist sither of 100 percent polyrnerolree natural bentonite emplaced as chlps ora
bentenite-cement grout.’ '

i

The ‘length of the well screen for each well will vary and will be dependent on the length of the interval to

_bemonitored In general, itlsentlclpetedtl'latnornorethan 15leetolwellscreenwillbeused for any well p
since an objecllve of this investigation is to monitor discrete water-beanng intervals. The sand peclr will

extend for an interval from approximately five feet below the well screen (# the borehole must be backflled

-to the rnonrtored interval) to a height of approxrme.tely three feet above the well screen. The length of the
fiter pack may be extended in lleu ol eddrllonel well screen i an exlended vertical sequence must be -

monrtored for eny partlcular borehole - ‘ R :
o o B | S \J
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. An annular seal oomposed of bentomte will be emplaced above the well screen. The. bentomte will be

B allowed to hydrate per the manufacturer's recommendatrons pnor addtional well -construction. The.
remamder of the ennulus shall be sealed wrth either a 100 percent, polymer-free natural ‘bentonite
'ernplaced as chips or with a bentonite-cement grout to a height of approxrmately two feet below the ground -

- surface. A oonorete collar will be installed from this height to the surface and eround either a steel
proteotive standpipe or a manhole oover;- depending»on the type of surfaoe completion.

All wells will be developed with a submersible pump Alr-l‘rftmg will not be allowed. A surge block will be
‘ used as an aid in well development, if necessary. The groundwater pH, temperature, oonducnvrty. and

- turbidity will be monftored during development. Well development will continue until these monitored |
parameters gtabilize (generally, until three’ oonsecutrve measuremnents fall within 10 percent of each other)
'I'he ﬁeld geologzst will record all measurements onthe well deve!opment log. -

4343 ) Geophyslcal 'Borehole!.og'g"lngﬂ and Pacléer Tesﬁng o
GeoghﬂloalBoreholeLogging' ST . | - N

A geophysioel loggmg program wil be oonducted for each borehole Packer tests may be perfomred on )
selected boreholes. as neoessary The pnmary purpose for conducting this program is o identify the major
water-bearing zone(s) in each borehole and to assure that the monitoring wells are properly constructed
B ) obtain groundwater from the intervals se!ected The information obtamed by the geophysical logging
o program will be used in oonjunotron with lhe observatrons noted by the field geologist during the drilling of |
the borehole and the results of any packer testing to select the vertica! interval to be monitored. The ,
iollowmg text desoribes the geophysioel loggmg tools to be used and provrdes the rationale for their use.

Natural Gamma Log
 The natural gamma Iopg'ing instrument reoords the amount of natural gamrna radiation emitted by the -
: \geologrc formation. This log | has been used during previous site invesnganons as an aid in locating
probable fracture zones. Fine-grained rocks such as clays and shales typically have high natural gamma

acuvrty because they tend to oonoentrate redroaouve elements through the prooesses of lon exchange and
absorption. Minerals such as quartz (whlch may precrprtate ina fraclure) tend to have very fow natural -

gamma actrvﬂy

'-vARcs\oeee\a-sr-si-'ae‘. ' . | 4.29
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Borehole Caliper Log‘ o T - AR i

: The borehole callper log measures the dlameter of the borehole Thls log is useful in locatlng fractures

» because the borehole tends to enlarge or *wash out* through fractured intervals due to the relatrve
weakness of the rock as compared to unfractured rock.

Sing'le"-Point Resistance Log '

» The single-point resnstance log measures the resistance of the formaﬁon(s) lyrng between a. downhole
electrode and a surface electrode A pnmary use of resistance logs is the identification of fractures or
washou! Zones in resistive rocks. S '1

Fluid Teggerature and Fluid Conductivity Logs

" Thesa logs, usually fun together, yield a vertical profils of the fluid tempereﬁxre'and conductivity within the
borehole. These logs are often useful in deterrmmng waxer entry or exrt zones wrthin the borehola because
‘sucha zone may cause a marked deﬂechon in the verticel trend.

.eorehore'rereﬁsioncmera - | S S \)

A borehole television camera will be run in al boreholes to allow vrsual observation of the borehole
conditions. Fractures will be examined for general width, onentetion. and openness as an aid in their

- evaluation’ as potentlel zones to be screened. In addrtion. a qualnative visual assessment of water clanty |
wrth depth often allows for preﬁmmery identlﬁcatron of zones of groundwater flow versus "dead® zones of -
no o little flow. ‘All television surveys will be recorded on VCR-compaﬁble tape cassettes.

' i’acker (Eressrrre) Testlng \Pmm .

Pressure tests will be conducted on selected boreholes i the results of the drilling program (‘rnclUding the
field geoclogist’s obsarvations end the borehole geophysical logéing) yield inconclusive results conceming
the prospective intervals to be monitored. Pressure tests are not proposed asa standard procedure for
every borshole because they involve the introduction of fresh, potable water into the formation under
pressure. ll is believed that the introduction of this water into the formation may petentially interfere with
| subsequent enalytrcal testing duse to the relatively low levels of contemrnation end the overall Iow hydraulic ‘
conductlvrty of the formation. ffa pressure testis conducted R will ba of a generally quahtative nature ar
o wrll be used solely to determme iﬁhe mterval of interest will accept water and te estimate lhe approxtma

EPA 210656



| 4.3.44 Aquifer Testing

. 2. Water-l.evel ‘Measmemer!ts’ ‘

DRAFI' :

N potentlal yield of that interval. An extended pressure test capable of yreldrng hydraulrc parameters will not '

be conducted bemuse of the concems noted above fot mtroduclng e lerge ernount ‘of fresh water into the '

‘ formation.

{

As an altemative o the pressure testlng," e‘ b‘acker (pumpan) testing prerarn may be considered. Packers
will be used to isolate the interval(s) of Interest. A variable-yield eubmersible pump will stress the packed
interval at varying rates inan attempt to determine the approximate yield of that interval. The yields of the
tested zones within the borehole would then be used in conjunction with the field geologist’ 6 observations
and the resuits of the borehole geophysrcel Ioggrng to select the appropriate interval thhrn the borehole
to be monitored.

The hydraulic characteristics of the aquifer \vlll be determined through the performance of appropriate
aquifer tests and/or the evaluation of tests performed es part of the RD investrgations for OU-1. Slug tests R

~will be performed on all newly installed monltonng wells. Three comprehensive rounds of water leve! -
T measurements will be perfon'ned concurrent with the media sampling. The need for eddmonal aquifer
testmg will be considered as the field work progresses and the prel‘minery data, including the slug tests,
- are reviewed and evaluated The potentral edd’monal aquifer tests to be considered lnclude aqusfer

pumping tests (i ncludmg step-drawclown testmg) end tracer testrng

1. Slug _Tests

 Stug-tests will be performed-In &ll 18 monitoring wells instafled during this investigation. in order 1o

determine the permeability charactenstm of the bedrock in the immediate vicinity of the borehole The slug ’
tests will be conducted by lntroducmg a cyﬁnderof Imown volume into the well to induce a rise in the water

level and then rnonitonng the rate at which the water level falls. No water shall be either introduced lnto ) |
~ or removed from’ the wells dunng the perfomence of the slug tests.

Three comprehensrve rounds of water-level measurernents wlll be taken concurrent with media sampling

from the new monrtonng wells all existing oﬁ»slte and on-site monitoring wells and plezometers, and the
' - stream staff gauges and spring locations. All measurements for each round will be collected within @

, lu-nrted time spanduring a penod of conslstent weather conditions to minimize etmospheric or precipitation
 effects on groundwater levels the water levels will be obtained a mrmmum of 24 hours after any slgmﬁcant |

precrpltetlon event. The water-level measurements will be made relatrve to the surveyed point on the well
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casmgs The rneasurements wnll be made to the nearest 0.01 inch wrth an electronic soundmg device.

The static water Ievels will be converted to elevatron and will be used to determine groundwater flow
directions (both honzontal and vemcal) and dlscharge points and to identily any vanat:ons in flow dlrectronu
. or discharge that may oceur throughout the study area over time. ' ‘

3. Aquiter.Pumping Tests |

An ‘aquifer pumpmg test(s) will be performed, if requlred to determme the off-site hydraul‘c charactenstncs :

- ofthe aqurfer Some of the hydraulic characteristics that would be investigated mc!ude the honzontal and
vertical hydraulic conductmty the anisotropy of the aqurfer. and an evaluation ofthe Iocal degree of fracture A '”

mterocnnectron . -

' "Several oft-site purnpmg tests have been conducted immedrately adjacent to and east of the !andﬁll and
south of the landfill in Maryland On-site pumping tests will be conducted as part of the RD. mvestigations
~ for OU-1. The results of the previous pumping tests and the desrgn and results (] avax’lable) of the OU-1 ‘
pumpmg test and'the prefliminary results of the QU-2 investigation will be reviewed and evaluated to
determme if an addrhonal off-site pumping test is requtred !

A Technical Memrandum will be issued i 1 is concluded” that an add'rtienel aquifer_testing and \_)
characterization is requn'ed to complete the off-site OU-2 investigation This document will descn"be the

’ purpose scope design. end p!anned analyﬁcal procedures in detail,

.The current budget accounts for the review of existing daia (agd data to be generated In the near future
in connection with OU-1 ectrvrties) to determine # a pumping test is neceesary Costs associated wnh the
issuance of the Technical Memorandum and the conduct of the pumping test have not been included. In
add‘mon a large-diemeter pumping well and addihonal pxezometers would potentially be necessary for this
testdus to the small (two-inch) dlameter of the current and planned monrtoring wells, the distance between
the wells, and the relatively low permeabTrties of the aquifer. These additional well installations have not
been-included in the current budgset. A pumping test would also affect the cost for managing IDW. These :
 additional costs have also not been included in the project budget. - E

4. Tracer Tests .
An aqurfer tracer test may be performed during the OU-2 investlgeﬁon in order to establish the hydraullc
_mterconnectlon between the landfill and the off-site aqurfer. to determine the preferred dlrection(s) of
, groundwater flow, to estimate the distance that contaminants from the site have traveﬂed and to mvestigada‘/ ‘
the discharge relaﬁonshrps between the landf'll and the off-site surface water bodies.

'
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The need for ot the teas'bllrty of eonducling a tracer test dunng the OU-2 investigation will be evaluated
Tracer tests generally are not suited to aqunfers with low hydraultc conductivities and low groundwater
velocities as have been determined in thls area The number of nearby domestic wells and the fact that
these wells are the sole source of potable water thhln the immediate area will further oomplu:ate the

*  performance of a tracer test because it eeverely reduces the number of tracers to be eonsldered ln B o

addition, many public health authontles restnct or prohtbrt the mtroductlon of these chemlcals into the

A aquifer

| Previous studies have attemnpted to use ehlorides as a local groundwater tracer with inconclusive results.

The previous Rl measured several groundwater quatlty parameters, including chlorides (Cl), sultates (SO,

" and others but di d not tabulate these results or discuss them. These data will be revrewed ") deterrmne

if there are any eompounds ‘introduced by the landtill,and already in the aquifer that may serve as a tracer

A Teehnicel Memorandum will be issued ll lt ls ooncluded that atracertestis requxred to eonplete the off-
. site ou-2 investlgatron. This dooument will describe the purpose scope, deslgn. end planned analytical
. procedures in detail '

| The cumrent budget aoeounts tor a determmatlon of the feasibility of a traoer test, lncludmg an evaluatlon

of potential tracer compounds, research of all apphcable state and local laws goveming the conduct of a

tracertest, and a review and evaluation of the existing analytical data base to determme if any compounds
already present in the aquifer (and attributable to the landfill) may serve as a tracer compound. The actual

~ costs assoeiated with the deslgn performance. and evaluatlon of a tracer test have. not been included in .
- the project budget L : A

435 Modia Sampling . .

Media sampling to be perfonneddurin'g'lhe”f‘ield investigation is designed to eharacterize the nature and
extent of oontamrnatxon in the off-site areas surround‘ ing the Keystone Landfill Site to assess risks to human

_health and the envnronment and to evalutate potential remedial action alternatives. The media to be

sampled, the projected number of samples. and the required analyses are outiined in the follomng'

) subsectxons In general the sanpﬁng prograrn for OU-2 will include the tollowmg

. Surtaoe and subsurfaoe soll sampl‘ng east of the former spray Irrigation area to evaluate If airborne.

spray and/or surtace runoff from the spray rmgatlon system have contaminated off-site soils. Asoll .

" gas survey will be eonducted to identrly any elelvated levels of hazardous substances in thxs area.

ARCS\0986\R-61-6-4-20
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» Surface soil sampling and subsurface soil sampling in the runoff “wash" area south of tha fandfil and
I.tne Road to evaluate if oontamtnants are migrating off site via surface water runoff dlrectly fromthe - .
landfill or from the former spray |mgat|on area. Soil gas results wnll be used to rdentxly any elevated u

. levels of hazardous substances in this area.

T Smface soil sampling and subsurface soil samphng west of the landfill to evaluate nf contaminants .
" are mlgratlng ofl site by surface water runoﬂ‘ or through wind action, .
e Surface water and sedlment sampling at approxrmately 30 locatnons along various unnamed
) tributarles surrounding the site to characterize any contaminant mtgratzon to these streams from on-
site sources, sonls. and/or groundwater and to evaluate risks to human or envrronmantal receptors
exposed to the surface waters and sedlments. - ‘ ' ‘

e Sun‘ace water and sediment sampllng at: approxirﬂataly five locations where significant nlnoﬁ ia,
observed to be leaving the penmeter of the landfill during heavy preorpitation eventsto evaluate any.
oft-site oontaminant migration via this pathway , _ S - .

. Groundwater sampling of 20 EPA' RI mon'itoring' wells, nine MDE monitoring ’wells. and
approximately 18 new monaonng wells to' determrne the _extent ol ofl~srte groundwater u
3 oontammation. . : .
. Groundwater sampling of a'pprmdrnatley'a_l) or more local residential wells to determine the lateral |
" extent of groundwater contamination and to assess any risks to human healthfr'omusing' the water.

Media to be sampled for laboratory analyses include surface and ‘subsurfaoe soils, surface water and
. sediments, and groundwater Specific media sampling requrrements are descnbed in the lollomng
paragraphs. See Soil Sample Location Map (Flgure 4 4) :

A

4.3.5.1' Surface Sol samg ling

- Limited data currently exlst regard‘mg the nature and extent of ofl-site surface soil oontaminatlon. In order

to determine the risks posed by surﬁclal soils in the OU-2 study araa. additional surface soil sampling is
planned for the field investigation. - I

Up to five surface sail samples will be collected in the area east of the for'rnerspray lrrlgation area. The‘ o
sample locations will be chosen after completion of the soil gas survey and will correspond with those areas’
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that have the hlghest soil gas VOC concentratlons Although the soil gas samples will be obtalned trom
a depth of about three feet, the assumed contammant mlgratlon pathway to this area is by surface runoff v :

or windborne spray of water pumped from on-srte well K1. Therefore, analysls of surface soils in areas of .

elevated VOC concentratlons in the soll gas ‘survey is considered to be an important component to
* understanding the Rature and extent of contammatlon in this area. K no VOC contamination i is identified
in the sorl gas survey area, three random samples will be collected from this area for TAUTCL analyses
) assess the possible presence of other, contammants. as well as VOCs. in this area.

‘Up to seven surface soil samples will be collected from surface water runoff pathways or 'wash' areas .
south of the landfill and l..ine Road. Four samples will be taken from the most prominent runoft pathways o
or from eny areas of stairied solls or stressed vegetat:on noted within the pathways. Up to three additional
samples will be taken ln areas where elevated VOC ccncentratlons are noted during the so‘l il gas survey
results

. Up to five surface soil samples wrll be collected along the western perimeter of the landﬁll These samples
will be selected from drainage pathways or areas of stressed vegetation, starn:ng. etc o S

Three hackground soil samples will be collected ln areas assumed to be outsrde the inﬂuence of the
landfill. The sampli ing and analyses program for sirface soll samples Is presented in Table 4-2. All surface

.. soll samples will be analyzed for the followlng parameters

Target Compound Llst (T CL) o'rganics |
Target Analyte List (TAL) metalsloyamde
Drchlorod‘rﬂuoromethane T
Catron Exchange Capaclly (CEC)
Grain Size
Molstura Cont_ent :
Toc .

TCLP s

Upto six samples will. be selected for TCLP analyses The full cornplement of TCUTAL parameters and
dichlorodrﬂuoromethane is necessary o determme lf contaminahon of public or environmenta!l health
significance is present inthe surface- soils. The lnfommatlon provided by the other parameters listed in the ,
. preceding paragraph will be used if necessary. ln contamlnant fate and transport analysrs and evaluatxon ~
of remedial allematrves |
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Very limited data exist regardmg the nature and extent of of'f-srtei subsurface soil contarnrnatron The _
pnmary purpose of fhe subsurface soil sarnplmg isto conﬁrrn the results of the soil gas survey ‘witha more

thoroughanddetarled chemical analysrs o -i(i‘zfr! 1

it is assumed that up o 17 subsurface soll sarnples will be ccllecfed using hand auger sarnphng techmques

| .in locations east and south of the forrner spray irrigation area and along the western perimeter of the
landfill. The locatrons will be the same as those of the surface soil sample locations, whicf) were based

on either field observations of physical condmons or areas of elevated VOC concentrations during the soil

gas survey. The subsurface soil samples \ will be taken from the same deptl'r as the soil gas samples for '
- that area (approximately three feet). The three-foot depth is chosen in order fc confirm positive results

identified dunng VOC screenlng T . | ..

Three subsurface sorl background samples wlll be collected at the same locatrons as the soll background |

. sarrples The sampling and analysfs program for subsurface soll samples is presented in Table 4-3. All

subsurface soll samples wil be analyzed for TACCL peramters and drchlorod‘rﬂuoromethane Up to six
san'ples viill be selected for soil charactenstrcs analysis. o | : -

= -

e TQLorganlc

* TAL metalsicyanide B T

. Drchloro&lluoromethane e

° TP e L
e CEC : . . . .
e GrinSze .
» Moisture Contert = .’ |

s TOG

Up fo slx sarrples will be selected for soll charactenstrcs anafysfs The full complement of TCUI'AL ’
_ parameters and d’rchforodllluoromethane]s necessary to determine if contaminant levels in the subsurface -
. are a possible source of groundwater oontarnrnatron detected in the OU-2 study area The information .
) provided by the other parameters isted ln the preced‘ng paragraph will be used, I necessary in

contaminant fate and fransport analyses and evaluatren of remedial technologres.

4.3.5.3 8urface _WaterISedlmenf Sarnpflng'

 Previous surface water and sediment sampling data do ‘n'et conclusively indicate that stream quality and .
~ sediment conditions may be affected by contaminant migration from the site via either surface water

ancswese\n-st-«fzo ». - 4~38 AR 322 8 '3 | g.eh 210664 .
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drainage pathways or grounclwater discharge to surface water bodles A comprehenslve surface water'and' ‘
_sediment investlgatron is proposed for the OU-2 RIFS to determine the nature and extent of srte-related
contamination in the streams surroundmg the site. Seeps and springs in the area will be sampled to
evaluate the role of local groundwater flow and dlscharge to surface water as a contaminant ngratuon
pathway. Three rounds of sutface waterlsed’ ment sampl‘ng will be used to evaluate seasonal variations
in surface water and sediment quality.. These three rounds of surface water and sediment sampling, in |
.‘ addxtron to a round of surface water and secllment samplmg conducted in April by another EPA contractor, -
~ will be used to satisfy the requirement for quarterly sampl'ng (four rounds) discussed in the OU-1 ROD. ;
Ris assumed that approximately 30 surface water and sediment samples wlll be obtalned dunng each
. sampling event
Tentative proposed surface water and sed' ment sampling locations are displayed on Figure 4.5. Final _
"-san'plmg locations will be chosen with EPA gundance upon review of the analytical results from previous . .
sampl‘ng rounds. & is assumed that approxlmately 10 to 15 of the surface water and sedrment sampling -
 locations will posibly remaln consistent 1hroughout all sampling rounds in order to characterize any -
. seasonal variations that may occur andlor to closely monitor any slgniﬁcant Ievels of contaminatlon that
‘may occur, The remaining surlace water and sediment locations will be selected as necessary to obtain -
‘ add‘rtlonal infomtatlon based on the resutts of previous sampling rounds and with EPA guidance. The total
number of sampling Iocattons will remain eboutthe same for each sampling round. Sample locatlons along ;
' Siver Run will be included during the second round of surface water/sediment sampling. |

E An additional round of surface water and sedtment sanples wlll be obtained &t eome polnt of the OU-2
'RlIFS field work during a precipitahon event These opportunlty samples will be obtained at a time when
the amount and duration of preclpltatnon have resutted in signlﬁcant surface water unoff from the landﬁll h
to surrounding off-slte areas. The samples will be obtained near the perimeter of the landfill to assess
potentral contaminant mlgratlon from the landf' l.to the 0U-2 study area.

A reconnalssance of possible opportmlty sample locatlons will be made dunng a prectpitauon event early .
"in the ‘course ofthe RUFS field work. Samples will be collected and locations will be marked and

described. . If possible the' opportunlty surface water and sediment samples will be coflected during a '

preclprtatrcn event of sufficient duratton that occurs when the Ancs i eld team is present in the OU-ZJ

study area. l-lowever if necessary a speclal tnp will be made to the site dunng a rain event to collect
~ samples. ‘ : g

It is ssumed that o she acoess diffiiities wil be encountered and that enough precipiation events of -
- . adequate duration and intensity 1 will occur when the ARCS Il field team is present in the study area. Itis
- also assumed that the Iaboratones perfomung the sample analyses will be able to adapt to the flexible

.
’
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: schedule of the opportunrty sampling. Approxrmately f ive surface water and five sedlment samples will be

collected dunng the sampl'ng effort. -

The sarnplrng and analytical program for surface water and sediments samples is presented in Table 4-4
Al surface water and sediments samples wlll be analyzed for the following parameters:

e TCLOrganics

"« TAL metals and cyanide

¢ Methyl mercury S . ; Lo
. Dichlorod‘rfluorornethane‘ SRR -

The tollowrng parameters are included in the enelylrcal program tor oontammant fate and transport analysis
envrronmental assessnient purposes or evaluatlon ol remedial elternatrves

_ Surface Water

‘Field Measurement | ~ Laboratory . - || Field Measurement Leboratory *
: ' Measurement - ' ' .~ Measurement

Temperature - o || Temperature ] TO0C

.| Grain Size
Percent Moisture
_ s 'Percent Solids
Biolgocial Oxygen . -
-Demand (BOD)
Color - =

4354 Grodndweter Sampling

: B’ttensiveﬂgroundwater sampling from Both‘rnonltoring wells and residential wells has been performed at

the site and within the OU-2 study area.: l-lowever. the nature and extent of groundwater contamination
attributable to the site have not been tully defi ned wrthin the off-site areas. In order to address these |
concems, several rounds of groundwater samplmg. including new rnonltonng wells, exrstrng off-site

f rnonrtonng wells, and resldentral wells, are plenned Monitoring well sampllng and resldentxal well sampl‘ng _

will be described end performed as separate ectmtres under thts subtask.
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DRAFT |

Monitorlng Well Sampllng
' Groundwater samplmg from momtonng wells will molude four rounds of samples from the existing oﬁ-sxteu
wells and two rounds of samples from wells installed dunng the OU-2 RI. The first round of monitoring well
| samprng was approved under an earlier letter work plan and therefore is not budgeted in this work plan.
vThera are 29 existing momtonng wells to be sampled mcludmg 20 wells installed dunng the first Keystons - .
"RI (well clusters A through 1) and nine wells installed by MDE (wells MD-1 through MD-9 in Maryland).
Thera will be epproximately 18 new QU-2 RIFS monitoring wells to be sampled. The locations of the
existing and new (proposed) momtonng wells are shown in. Figure 4.2,

Dedicated low-ﬂow bladder pumps have been lnstalled in the 29 exlsting momtonng wells and it ls E
assumed that the same, or slm‘lar type of pumps will be installed | in each of the new monitonng wells prior
~ to sampling. Rt Is also assumed that the two rounds of sampllng trom the new monitoring wells will be
,ooncurrentwrththelhirdandlounhroundsolsan'plinglrommeexistmgmonrtonngwells. '

) N The sarnpl‘ng and analytloel program for monrtoring wel groundwater samples is presented ln Tabla 4-5.
(Al groundwater samples will be analyzed for the followmg parameters:

. TCLorganics ow detection limts) S - e
'+ TAL metals (total and issolved) and cyanids (low detsction I l‘rnrts) N
. Dlohlorodiﬂuoromethane

In addition, selected monitoring well samples will also be analyzed for the followmg parameters for use in
evaluatlng remedial altematives: . : -

e Chemical Oxygen Demand
e TOC

. Alkalinity

- e " Ammonia |

" e BOD |
. Chiorides y

" o Hardness
e Nirates-Nitrates
e  Sufae -

Tfss_t R - N
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DRAFT

The full oornplement of TCUTAL parameters ts necessary to accurateiycharacterize the occurrence and
dtstnbution of contamination in the groundwater and to evaluate. the human heaith sigmficance of the ~~
oontarmnatlon. Anaiyses}or all monitoring wells will be conducted using the Draft Supetfund Analyttoau '

- Methods for Low-Concentration Water. which provndes low detection limits. This is required to ensure that

3

the Ievels of the hazardous substance prewously detected in the study area wnll be accurately deﬁned

Residential lNeil Sampling_

i

- Groundwater sampling from residential wells during the OU-2 Rl will include two rounds of sampling from

30 wells. Two rounds of home well sampling were conducted in Febriiary 1994 and June 1994 and will

be supplemented by the two rounds proposed in the OU-2 Rl to account for one year of quarterly sampling.

" Data obtained dunng the first two rounds will be used to direct the. remaining rounds of residential well
sampl'ng. A rnep showrng tho locations of available residential wells for sampling is shown i in Figure 4.8.
_Several recently completed restdential wells in the OU-2 study area may be added to the list of wells

) consldered for sampling based t upon their location and eva‘lability Final residenttal well sampling locations

will be chosen with EPA guidance before each round of sampling based on the analytroel results from
previous res:derrtiel well sampling rounds :

: Approximately 10to 15 of th'e residential well smpMQAMm'ns will remain oonéistent throughout all thr o
. sampling rounds to closely monitor areas where the most signrficant or persistent levels of hazardour.\-)

. substances attributable to the site have occurred. The remaining residential well sampling locations will
be selected as necessary, with EPA guidance, to obtain addrtional information based on the results of .
~ previous sampling rounds. It is anticipated that the total number of residential well sample locations will
remain the about the same for each sampling round. li‘ previously unsampled residential wells are to be
sampled, the owner will be asked to provide available details such as well depth. construction materiels
soreenedoropemntervel a.ndwaterusage : . L :

) Approximately 1010 15 of the residential well sampling locations will remain consistent throughout all the

sempling rounds to closely monitor arees where the most sigmflcant o persistent levels of hazardous
. substances attnbutable to the site have occurred The remaining residential well sampling locations will
be selected as ‘necessary, wrth EPA guidance. to obtain additional information based on the results of
prevnous sarrpling rounds. R is anticipated that the total number of residential well sample locations will
remain the about the same for each sampling round. If prev:ously unsarnpled residential wells are to be
- sampled, the owner wril be asked to pmvlde available details suoh as well depth. construction matenals,
soreened or open mterval end water usage. :

_
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'DRAFT

Resrdentlal well samples will be taken as close to the well head as possible and prior to any frltratron or

treatment systems. The samplmgand analylrcal program for residential well samples ls presented in Table - . o

4-6. All resrdentlal well samples will be analyzed for the lollowrng parameters

e TCL organles (Iow detectron lrmlts) ‘ :

~« TAL metals/cyanide (total end dissolved low detectron limits)
-« Chlorides o :
. chhlorodrﬂuoromethane .

B The full eonplement of TCUT AL parameters ls neoesary to aoourately charaetenze the occurrence and
drstributron of eontaminatron in the groundwater and to evaluate the human heatth’ srgnrﬁeance of the
oontamlnatren Al analyses (except ehlondes) for all residential wells will be conducted using the Draft
Superfund Analylu:al Methods for Low-Concentration Water, which provides low detection limits. This is
required to ensure that the levels of the hazardous substanoes pre\nously detected in the study area will ,

-beaocuratelydef'med . S0 TP | et

4'3'5 . Ecologeal Assessment 3

An ooologleal assessment of the Keystone Sanitatron Landfill Site area will be performed dunng the OU-2
'RI. The purpase of the ecological assessment is to provide a qualitative or quantitative appraisal of the
' actualor potentia! effects of hazardous substances attributable to the site on plants and animals. The study L
area (Figure 4 7) for this assessment will be detem'uned based on surface water and sediment sample. - -
 locations, along with a reconnaissance of the site envlrons. The updated assessment will build upon. . |
existing information and the results ofthe ou-1 Fll Fourtasks will be performed es part of the lnmal o
| assessment: o R -
e Conduct an updeted lr'lerature review to ldentrfy eoologrcal and other sensitrve :
.envlronments withln lhe study area. ’

+. Characterize vegeta'_tion“within the study area S . R :

. ldentrly and delineate lhe approxrmate boundaries of wetlands “identified within the -
.- study area. - o

. Characterlze plants and anirnals assocrated with any wetlands Iooated along. or
«adjaoent to. springs and surface water bodies within the study area. -

EPA 210677
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DRAFT

A literature review will be’ conducted to identtfy habitats and streams, delineate wetlands, and identify -

potenttal eoologlcal receptors most likely to be exposed to hazardous substances attributable to the site.
Both aquatic and temestrial receptors will be examined. The literature review will also determine if
endangered threatened, or otherwise protected specres are present in the vicinity of the study area. To

“date, these types of species have not been identxf' ed in the vicinity of the site. Appropriate federal, state .

(e.g., State Game Commission, . State Bureau of Forestry), and loca! envrronmental and wildlife
management agencres wlll be oontacted to detemune it these specles may exist in the area.

. 1 .
The vegetatron charactenzatton will be pertorrned dunng the growing season to the extent practmbte A
field survey will be conducted of the flora and tauna within the study area to identify any potential impacts
related to the site. The results. of the survey ‘will be compared with existing information describing the

. common flora and fauna for the study area. as well as with information generated duririg the OU-1 RIFS.

The survey will include observatrons of plant l'rte tor potentlally adverse effects attributable to the site.

The purpose of the wetlands essessment: ls to provrde a qualrtatlve appraisal of the actual or potentxal

-effects of hazardous substances attribtnable to the. site on plants and animals associated with wetlands in
 the study area Including the effects of any di d‘ scharges of groundwaterto nearby sprtngs and surface water
. bodies. Several marshy areas are present around these features, and some have been classrf‘ ed as

wetlands. ’ < :

. The wetlands assessment will be pertormed dunng the growrng season to the extent practicable and will

include a determination ot the domlnant plant specles an evaluation of soils along the wetland boundaries,

‘and an evaluation of the surface water hydrologyr Afield survey will be conducted fo rdentlfy and delmeate

wetland boundaries along nearby spnngs and surface water bodles within the study area. i necessary,

the survey area wtll be expanded in the event that wetlands are found at the imits of the studyarea

. Wetland boundanes will be marked on slte rnaps but will not be surveyed The wetland identtﬁcatron will
be conducted in awordance with the methodology presented in the Federal Manual for the Identification
and Delrneatron ofJunsdnctlonal Waetlands (EPA. 1989) Wetlands will be classified using the United States

Fish and Wildlife Service Nattonal Wetlands lnventory (NWI) procedures found in the Classification of
Wetlands and Deepwater Habitats of the' United States s (Cowardin, Carter, Golet, and LaRoe, 1979) The
tunctrons and values of any identified wetlands will be based on observations dunng the field survey. i

necessary, functions and values will be assessed using the Wetland Evaluation Techmgg (!V_Ej), Volume

. . Methodol_ogy (Adamus. Clairain, Smlth and Young. 1987). however, this assessment is not part of the

current project budget. The resuits of the wetlands assessment will be compared with existmg lnforrnatron ‘

. describlng the common flora and tauna for the area as well as wrth informatlon generated' dunng prevrous

investigations and stud' es.

Ancsmaﬁ“_"-st«ao ’ 4-54 _' AR322829
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The results and ﬁndtngs of the |nmal ecoiogrcal assessment wrli be summarized in the OU-2 RI report as
appropnate A screening-level. ecotogrcal risk assessment wril be carried out based: on these results and:, /

- findings.” A conservative approach will be used to evaluate eoologrcal risk-levels that protect the greatest

number of species. This approach involves ceiculatmg an environmental effects quotient (EEQ) based on
. ambient water quality cntena {or other appropriate crite_ria) and hazardous substance concentrations for
_chemicals of concem associated with the site. |
. ‘ g . N
* Ifthe media sampling results {i.e., based on surface water and sediment samples collected during the OU-2.
Rl field work) and the results of the screemng-level ecologroel risk assessment indicate that a more in-depth
ecological assessment is warranted an expanded ecological assessment within the study area will ba
-periormed Before developing a detailed scope of work for this assessment, a [terature’ review of the '
- ecological chemicals of concem will be conducted to assess toxicological properties. ecological exposure )
routes (e.g., diract ingestion, percutaneous absorption, respiration. and direct contact of contaminated soils -
.and water), and potential effects on both aquatic and terestrial receptors. Ecological receptors willbe - -
selected from representative popuiations considered to be exposed in the habitats and media within-the
studyarea,aswellasirompathwaysoilrkeiyoontaminanttransport Theextentofactualorpotential -
ecoiogxcal contamination will also be delineated during the scoping of the expanded assessrnent.
The. scoping of the expanded ecological assessment may indicate that additionai investlgation anu
charactenzabon of eoological impacts are not warrented. However. an expanded assessment will be
performed upon EPA approval of the. additronal scope of work and funding. Expanded eoologtcal
assessment activities may mclude

. Collect addrtional surface water and sedimertt sarnpies from nearby surface water bodies .
and spnngs wrthin or outsrde the original study area.

. - Collect samples from local plants, aquatic organisms, and terrestrial receptors within or
outside the original study area. ' -

* - Perform macroinvertebrate and fish surveys using EPA’s Rapid Bioassessrnent Protocols
"* " forUse in Streams and Rivers: Benthic Macroinvertebrates and Fish, dated May 1989.

o . Conduct other special studies such as chronic toiicity' testing, fish Aissue analyses,
computer modeling of ecological fate and transport processes, and habitat studies.
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*

If such actwmes are performed the resutts end ﬁndlngs will be aneorporated into the OU-2 - RI report as
appropnate The current project budget estxmate does not include oosts for the expanded eoologml
assessment; however. it does mclude costs essoctated with soopmg this assessment.

¢ .

The surveying services required for the'OU"szlv w:ll be subcontracted and will consist of the following .

‘tasks:

. Survey the horizontal loeeuon and vemcal elevatlon of the ground surface. the uncapped we!l
" riser, and the top- of the protecuve easmg of each of the 18 monitoring wells to be |nstal|ed o
-dunng this investlgatuon. the 20 exnstlng monitoring wells installed during the RI, and the mne -
existmg monﬂonng wells instaﬂed by MDE.

"« Surveythe horizontal Iocaﬁonendl\‘lertieal elevation of the ground surface, the uncapped well .
~ riser, andthe top of the protective casing of each of the eight existing site monitoring wells (K1
' though K8) and all off-site monltonng wells and piezometers located dunng the monrtonng well
and ptezometer inventory (appn»amately 30 to 40 pomts estirated). ‘

*" ~'Survey the hotizont_al location and vertieal elevation of the ground surface at the comer and |
" major bends along the new fer'te:esurrounding the landfill (appro:dmately 12 points, estimated)
1.} that the fence can be eocuratety plotted on maps and used as a reference for the soil gas .
and soll sample loeatnons ‘
. Survey the horizontal loeetion and vertical elevation of the ground surface nearest to the
| discharge po:nt and the water level of all eprings end seeps sampled or. noted during the fisld -
‘ tnvestlgatnon (approximately eight points esttmated)
* Surveythe horizontal loeetton and vemcal elevatlon of approndmately five staff gauges installed
o dunng this Investigation at road crossangs. maior oonﬂuenoes. and headwaters of looel strearns
surroundi ing the site. :

.. -Survey measuréments will be made relatnve fo th G.S. MSL elevation, Pennsylvama State. 3
and State of Maryland Plane coordmates ‘ .

ARCS\0986\R-61-64-20 - ~ LT 486
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DRAFT |

' The field team will install the staff gauges. mark or ﬂag all survey Iocatnons for whlch this is necessary and.

_ provide maps of the approxxmate suivey locations to the subcontractor The field team members will aiso\_/ '
provide health and safety training to the subcontractor. show or direct the subcontractor to all survey
iocatsons. and provide the necessary cversight for this subtask. lt is assumed that site access to all survey f
locaticns will be obtamed without dnfﬁculty ‘ '

438 RIWaste Dlsgsal

ou-2 . RI field activities will generate wastes that may or may not be contaminated with hazardous
substances. These wastes could include drill cuttlngs. used protective clothing and equnpment (gloves, boot
covers, Tyvek coveralls. and sample scoops), groundwater from well development, purging, or pumping
tests, andwaterusedforequnpmentorpersonaldecontammation it is assumed that some or all of these
matenals will have to be collected, containerized, and staged ina desrgnated area pendlng proper disposal. ,

Al contaminated liquid wastes generated dunng Rl activities will be oontainerized for proper disposal atan
approved facility. To the extent practicable. contaminated liquid wastes will be drsposed ata pubhcly
. owned treatment works facllrty Drill cuttings will either be spread on the ground at the well Iocation from
 where they were generated or at another approved location or will be containerized for disposal at ar .
approved facility ‘ o : - u \

i ‘Whenever IDW are to be disposed at an appmved facllrly. a subcontract for thls activrty will be procured o
'asdiscussedinSection40315 :

a4 imsx a- SAM’PLE ANALYSIS AND DATA VALIDATION

The FSP and the QAPPwnilbedeveiopedaspart of the SAP for the OU-2 RI The FSPwrll contain

-gurdance for all field activities, sampling operations and sample handling. The QAPP will discuss qualrty

_ assurance ob]ectives. laboratory sampie custody. instrument calibrative procedures. anaiytical procedure,
and data processmg : . '

244 Fisld Analysis

L 'Data coilection pianned during field activrties includes screening analysw ona vanety of media. Proposed
sampie analysrs and sample QA/QC requurements are presented in the tables foliowmg each medium in .
Sectron 435 of thls work pian : : v
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'Sarnples will be oollected in- ewordance wlll HNUS SOPs (Appendrx A Keystone FSP) to ensure the
- integrity end representatrveness of the samples

\

SoilGasSurv_ev o L . ] L

" In the case of oollectron of soil gas samples, the suboontractor will collect sarnples under the di reol
’ supervnslon of the HNUS site maneger in aooordance wrth an approved technical scope of work. inthe

eventa rnoblle field laboratory is utilized to conduct the enalyses. the subcontractor will provide eppropnate ‘

lquallty assuranoe documentation as spectt‘ed in the technical requirements of the subcontract. This -

documentatxon will include but is not Ilmited to hlstonoel Instrument records, wl‘bratron reoords. enalyueel
run logs, analytical standard preparatnon logs and initial enatylroel resutts T

- EPA-approved method EPA 601 (modified) wil be requested for analysrs of selected VOCs. Table 46

provides a detailed overview of the number of samples and analytlcat requrrements for the soil gas survey

' data set. Quality assurance/quality coritrol (QA/QC) samples will be analyzed at a rate of one per 20..

These samples will include sample duplicetes end prepunﬁed nitrogen orambient air. An equipment purge "
sample will be collected after equlpment purge deoontamtnatnon at a rate of ope per 40 samples '

Methane Survey
: . .  §

4

Samples analyzed for methane will requite direc injection and will provide & chromatograph. Data will be

_ oollected to establrsh & concentration contour map. Appro)amately 180 samples will be collected. Teble

4-1 presents sample specrﬁc enalytrcal requirements Refer to Flgure 4 1 for specrﬁc sample locatlons

Analylu:al information oollected during ﬁeld ectrvltres will be collected in ewordance with HNUS SOPs, the

2 approved technical scope of work for the suboontrector. and rnanufacturers instructions.

442 Laboratory Analysis

Samples oollected for Iﬁboratory enalysls wlll besubmrtted under the EPA Contract Laboratory Program.

4 Several samples will require non-Floutme Analytrcal Servlces (RAS) Due to changes in EPA procurement :
- strategies for Special Analytrcel Services. (SAS) tis expected that all sarrples other than those submitted
~ under RAS will be submrtted under the new procurernent program, Delivery of Anatytreel Services (DAS) '
DAS will maintain the requirement for COntraet Leboratory Program (CLF) certffication and all other cLP o
program requtrernents the major ehenge ln the new prograrn is the method of procurement ot servtees

l"

Aacs\oeee\n-st-u-ze o - "__,‘ : 4-58

~‘AR'3228333  Emzle



' DRAFT

TAUI’CL for surface waterlsed‘ ment and soil samples will be submilled for organic analysis under the EPA .-
CLP RAS program Analysis will be conducted using the most recent’ revisions to the CLP statement of \ /
work. Total numbers of each type (RAS or DAS) of sample submnssron are provided in the QAPP' sectoin

ot the SAP.

- 443 cuaug Control and Data Validation

Quality control mechanisms will be implemented in the field end in the laboratory Monitoring functions
mclude but are not limited to calibration of field instrumentation appropriate documentatlon collecnon -
‘ andlor generatron of quality control samples. and data valndatlon T = .

The project manager is responsible for ensunng that the f'eld team members are tramed in the calibration, .
use, and marntenance of all applrcable field lnstmments and equipment. '

| Fleld lnstmments will be inspected atthe beginnmg of each day to ensure that the equipmentis properly
calibrated and in cperable condition. - Equrpment will be calrbrated in accordance with HNUS SOPs and
- manufacturers’ lnstmcﬁons (SAP Appendix A). Calibration information will be recorded on the Equlpment

- Calibration Logsheet (SAP Append'nr B). Fleld instruments in  need of repair will be remioved from service

andclearlymarkedtoenwreagamsll‘unheruse L L . u
. The feld logbooks will clearly idenﬁfy t_h'e‘speciflc‘instmmenls used for eacn task

Feld data will be revrewed and evaluated by the project manager lor completeness and accuracy

. throughoul the duratlon of field activities. Changes in sample collection actlvmes or requirements will be

recorded in the srte-speclﬂc logbook and a task rnodiﬁcation will be forwarded to the project and program ‘_
managers. Specific sample collection requlrements are presented in the Keystone Landfill RUFS FSP.

" The laboratories are responeible for properly calibrating and maintalning analytical équipment in accordance

_ with EPA CLP requirements. The laboratory’s approved QA plan and specific method requirements must

" be'in accordance with the most recent cLwp analytical statement of work. Sufficient documentation of -
compliance will be provided by the laboratory and will be included in the data package "

o ) Analytical servrces requested will be ln accordance with EPA oc levels. described as screening level data
with definitive confirmation and definitive data (see below). The requlrernents for each o the two cetegorles

_ are defined in | Data Oual‘g! Ob|ectlves Process for Sggrfund, Interim Hnal Guldance. September 199" |
' (EPA540-R-93-071) : :
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B Screening Data QA/QC Elements | - J

« ' Sample documentation (location, date and time collected, batch, €tc.).

 Chain of custody (when eppropriate). -

e Samplihg desigh approach (syetentetic. simple or stratified random, judgmental, etc.);
'« Initial and continuing calibration, -

' Determination and docimentation of detection fimits.

Analyle(s} identification,” - -

Analyte(s) quantification.
. Analyucal error determination -Aﬁ ‘aﬁpfopriate number of replicate aliquots, as specified inthe
- QAPP, are taken from at least one thoroughly homogenized sample, the replicate afiquots are
analyzed and standard Iaboratory ac parameters (sueh as vananoe. mean. and coefficient
of variation) are celeulated and oompared to method-spectﬁc performanee requ:rements :
" specified in the QAPP '

Deﬁnmve conﬁrmabon at least 10 percent of the screenmg data must be eonﬁrmed with

ebove the act:on level [or as non‘detects (ND)] should be randomly selected tmm the
eppropnate group and eonﬁnned . e _ R

Definitive ga_ta OA/OC Elemens Lo f

~ Sample docume‘hta.tbn (locetiqh;“date and time collected, batch, etc).

Chain of custody (when appfopﬁate), o BN

| Sampling design approach (eyetemaﬁc. simple or stratified random, judgmental, etc.).

«  Initial and contiriuing calbration:
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. Determination and docmnentation of detection.limit. T o
. we(;; iae'nuﬁ'caﬁaa | o o ; o - | | \J
. Analyte(s) quant'.[ﬁwﬁ;“o ) | '
e Qc blahksltrip..method.' rlnsate).‘v -

e | Matrix spike recoveries.

S

. .Performance evaluation (PE) samples (wlie_n sp_eciﬁed).‘ ,

¢ Analytical emor determmatlon (measures precrsron of analytical method) An appropnate
. number of repﬁcate aliquots, as specrﬂed inthe QAPP are taken from a least one thoroughly
~ homogenized sample. the replicate aliquots are analyzed, and standard laboratory Qc
. parameters (such as variance, mean, and coefficient of variation) are calculated and compared

to method-specrﬁc performance requirements defined in the QAPP.

e i Total measurementerror determination (measures overall precision of measurement systerr ‘
from sample acqmsrtion thrcugh analysis) - An appropriate number of co-located samples asu
determined by the QAPP are independently collected from the same location and analyzed

following standard operating procedures Based on thesa analytical results. standard
laboratory QC parameters such as variance, mean, and coefflcient of variation should be
cakulated and compared to establ'shed measurement error goals. This procedure may be *
7 requrredfcreach matrix underlnvestigatlon andmay be repeated for a given matrrx at more
X than one location at the srte. ' :
For analytrcal data packages generated as definitive quality. the taboratories will be required to prcwlde lull
data packages with complete QA/QC documentation. ' . '

it is planned thatthe data will be validated uSin'g EPA full national functional guidelines (IM-2 for inorganics
and M3 for organics.) Use of IM-2 and M-3 procedures will ensure a comprellenslve assessment of data
quality, suitable for all data uses. M-2 data validation consists of a complete technical review of the
inorganics data package according to requrrements defined in the April 1993 revrsion of the Region Il
: Modrﬁcations to the Laboratory Data Validation Functional Guidelines for Evaluattng lnorganice Analyses o
M3 data validation conststs ol a complete technical review of the organics data package according to th \/
June 1992 revrslon of the Reglon m Modrﬁcatlons to National Functional Guidelines for Organlc Data
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e

Revrew Unhke lower-tler data valldatron levels. lM-2 end M-3 include revrew of raw data for both deteoled '

- and non-detecled sample results and’ raw: dala review for QNQC data, and delwerables mclude a data
» summary. narratwe reporl end detailed supporl documentation. '

. Data Validation

in all cases where defi nltrve data are belng obtained data reduction will be perlormed by the laboratory
in accordance with the laboratory‘e CLP cerllﬁcalnon and laboratory SOPs Documentatron to support the
data review will be lnoluded in the data peclrage , :

Samples submrtted under the CLP RAS program w1l| receive full data valldatlon by EPA using the most

" current EPA functional guidelines. The valldallon programs are desrgnated as 1M-2 for inorganics and M-3
for orgamcs : ‘ :

Samples requmng deﬁnltilre leVel dala and epec:al analylical services under the DAS program analyzed -

by EPA Central Reglonel Leboratory (CRL). wil also be validated using the full functional guldelmes (IM-2, -
M-3 programs).. Samples submitted under DAS but subcontracted to a non-CLP Iaboratory for analysls will
be validated by HNUS also using full funclronal gmdelmes ~

Analyses performed as screenlng level dala will be reduced and evaluated by HNUS aooonding to method

requl’remenls

Tables summarize the sampl'ng and analysls program p'resented in Seolron 4 promde a deslgnatron fordata
~ quality categorv -

a5 TASKS-DATA EVALumoN' R T

Date evaluation will be inlhaled upon recelpt of validated dale Data will be compared to the project
objeetrves and summarized into & usable fomzat for data manrpulatlon Tables will be created to exhibit .

data, contaminant concentrations will be plotted on site maps, and groundweter contour maps will be '
. developed. Conlarmnanl reoeptors wlllbeidentrﬁed oontammantmigratnon routes deﬁned andoonlamlnant_ _
,mrgratron models will be calibrated. The resutts of this task will be used in the risk assessment (Task 6)

and in the evaluetlon of remedial allematrves (Tesks 9 and 10) and will be presemed in.the RI reporl -

| Qeske.

The specific aspects of data evaluation are summarized below:

K
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- .o Evaluate groundwateranalyticaldata .
‘ "+ Evaluate surface water and sediment data: , : . -
¢ » Evalatesoildata S NS
. » Evaluate hydrogeologic'data T ' o |
‘ Prepare potentiometric surface'maps |
Evaluate aqurfer testing results - e
Calculate groundwater flow parameters '
Eva!uate geologic msections

This task will also mclude an assessment of whether additional rnvestrgation is required for the full deﬁmtton

of the groundwater, surface water and sediments, and/or soil contamination. Also. the need for further
ecological studies wrll be evaluated. Followmg a prelu'nmary assessment of the fisld mvestlgation ﬂndrngs.

a meeting will be held among EPA Region il HNUS and other interested parties. If it Is determined that
additional fieid investigation is required, a Technical Direction Memorandum (TDM) will ba prepared. The o
TOM will be used to document the completion of the OU-2 RVFS and wnll provrde a mechanism for
changing the authonzed ceiling with respect to the funding level for.the work assignment (rf necessary).
'Aocompanyrng the TDM will be a revision to the work plan documenting the scoping, schedul‘ng. end‘
‘budgeting requrrements of the proposed work. -

. 48 TAsx‘e-msKAsssssmeuT* : | - . N

. This task includes afl work efforts related to eonducting the human health and environmental risk -
T assessrnent. The risk assessment will follow current EPA guidance. After data collection, vel'datron, and
prelirninary evaluation have been eompleted a letter will be prepared to describe in detail the approach o
to be followed in risk assessment. Because the risk assessment will ba based upon the analytical data
_ from a dynarmc sampﬁng plan and- associated findings regarding detected hazardous substances
attributableto the site, complete details of the approach (e g., number of chemicals of concem, groundwater
wells evaluated areas of separate influence, ete.) will depend on the outcome ofthe sampling mvestigation.

The risk assessment wil include the folloWing tasks:

s Data evaluation

. Exposure assessment

.o Toxicity assessment

-~ Risk chatacterization - | | _
»  Environmental assessment = - . , ‘ L
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Special risk dssessment concerns such‘as Acquired Toxic Exposiire Syndrome (ATES) and Muttiple
_ Chemical Sensitivity Analysis (MCSA) are not included in the technical scope of work for this project.

" . The data evaluation task is primarily oonoerned with selecting chemicals of concern that are site related

and whose data are of sufficient quality for “use in a quantitative risk assessment. Contammant

oonoentratxons will be oompared to srte'speciﬁc background concentrations and/or naturally oocumng or

anthropogemc levels to el‘rmnate those chemioals that are not present at elevated eoncentratrons

The end resutt of this step is a list of chemioals for bach matrnc analyzed Based on the exrstlng data from -

‘the 0U-1 Rl report it is expected thata number of VOCs will be retained s chemicals of concemn. Other
oompounds that were previously ldentrﬁed on site and used as chemicals of concemn during the OU-1 RI
* may be retamed in the list, tf detected at off-site locations during the OU-Z investrgatron

A representatrve oonoentratlon wtll be. estlmated tor each chemical of concem in eaeh matrix. Cerrent

exposure risks will be evaluated separately frem future exposure fisks. For an individual well, assessment

- of current exposure and human health risks will be based upon a reasonable maximum exposure (RME)-‘

. assumpt:on usmg the highest of ou-2 Rl validated sampllng results for that well. To estimate maximum

‘potentia!l future exposure from household use of eontamrnated groundwater, an upper 95 percent

- confidence limit forthe ooncentratron of each chemroal of concem in groundwater will be eomputed for each
- oﬁ-site groundwater well’ group, as deﬁned byhydrogeologlcal eharaetenstm and sampling resutts. For
. all matrices, an upper 95 percent oonﬂdenoe interval will be calculated to develop an RME. Note that

calculation of these statistics will be preceded by earefu! evaluation of specific data points subject to .

regional risk assessment proeedures (for exarrple treatment of duplieates, non-detects, and qualified data)

: _andevaluatronofthedistribuhonalshapeoteachtypeofdremrcalana!ytteeldata(eg normalor_ -
- lognormal). ' "

An exposure. assessment estimates the type and magnitude of exposures to the chemicals of concern. The
~ first step is to oharactenze the exposure settmg with respect to physical site characteristics and the
population charaeteristm The second step Isto ldentrty the pathways by which the population can be

o exposed Each pathway is identified based on eonsrderation of sources, releases, types, and locations of

‘chemicals present at the site. the fate of these chemlcals. ‘and the activities of the local population. Points
. of contact and routes of exposure (e .g., dermall contact, ingestion, and/or inhalation) are also identrhed
. Finally, the' estlmated representatrve oontaminant eoneentratrons willbe used to oalculate chemical intakes.

Potentialv exposures that may be éonsidered ’at this eito are the foltowing:
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- Ingestxon of oontamrnated groundwater, dermal contact with oontarmnated groundwater whrte )
‘ bathmg and rnhalatron of contaminants found inthe groundwater while showenng T ’

:0 Off-site dermal :':ontact with surficial soils and incidental ingestion of oft-site soil.

e lnhelatron ot oontamznants volatilizing frorn oﬁ-srte oontamrnated soil by off-site human
receptors. A '
J lngestion of dermal contact with surface Waterslsediments of springs and creeks potentially '
contaminated by groundvrater discharges to the surface waters or by surface water runoff from -
the site. lngestion of fish taken from creeks or springs in the Vicinityldownstream of the sit'e.
e Ingestron of oontamrnated agncultural crops ‘or livestock meat andlor milk raised in areas
contamrnated by the stte. where stgnrficant bio-uptake might have occurred

‘ ', The toxicity assessment presents a summary of available inforrnation onthe toxrcrty and/or carcinogenicity
of each chemical of concem. Most of this dose-response data are available from various EPA and Agency

- for Toxic Substances and Disease Regtstry (ATSDR) sources for the known chemicals of concem. The
current dose-response parameters necessary for the completion of a quantrtative risk assessment (e g
RfDs, Cancer Slope Faetors. and weight of evidence of carcinogenicity) will be compiled from sourees such \.)
asthe lntegrated Risk Informatron System and the quarterty Health Effects Assessment Summery Tables.

The nsk characterization lntegrates the resutts of the toxicity and exposure assessrnents into quantrtative'

and qualitative estimates of risk. Estimated intakes are compared to RfDs when charaoterizing :

noncarcinogenic ‘'risks. Individual and/or population probabrlities of developing cancer aré estimated from

; ‘the [intakes and the Cancer Stope Factors. All assumptions will be clearly presented as well as an
estimate of the uncertainties in the risk assessment process. = '

:Upon oompletion of the rislt assessment, HNUS will develop risk-based action levels for each exposure
scenario evaluated. These action levels willbe used to determine the areas and volumes to b remediated
for-each medium (e.g., groundwater and soil). Areas where oontaminent eonoentrations are below the
actron levels wrll not requrre remediation - '

 n acological risk assessment of the qurone Sanitation Landfil Sto area wil also be performed durng
the OU-2 RI and will pnovrde a qualitative or quantitative appraisal of the actual or potentral effects of
hazardous substances attributable to the srte on plants and animals, lncluding crops and livestock, wher ‘
_appropriate The updated assessment will build upon existing inforrnation and the results of the OU-\1~/
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RVFS Based upon the results and fi ndlngs of the lntt;al eoologleel mvestrgatlon. a screemng-level ,
ecological nsk assessment will be oarned out using a oenservatrve approach to evaluate nsk levels that "
protect the greatest number of species. The resulls and findings of the initial eeologlcal assessment will -

. be summanzed in the OU-2 Rl report as appropnate if media sampllng resutts (i.e., surface water and

sediment data from the OU-2 investigation) and the results of the screening-level assessment indmte that
a more in-depth eeologtcel assessment is warranted an expanded ecological mvestlgatton and risk
assessment will be pettonned upon EPA epproval of the additional soop_e_ of work and fundi ing.

The ecological risk assessment will consist of five primary components: (1) physical and biological
descriptions of the study area, (2) selection of chermcals of concem, (3) exposure assessment, (4) hazard
assessmert, and (5) risk ol-laractenzatlon. The blologlcal desenptxon briefly describes the major plant and

. animal species observed or expected to inhabit or use the study area. The physical characteristics of each

study will also be summarized. The selectlon of medi um-speciﬁc chermeels of concemn (COCs) is based °

. - on criteria selected to provide an appropnale fevel of eonservattsm at this stage of the eeologlcal sk . '

assessment.  COCs for the study area will be solected based pnmanty on oompensons to toxsc or.
potenttally hazardous concentrations andlerthe potentlal of a contaminant to bicaccumulate. The exposure -
assessment includes calculatlng an environmental effects quotient (EEQ) for eacj COC in each medium
of concern (i.e., surtaee water, sediment). However. blological samples may or rnay not be analyzed for

- chemical composttion, depending upon the outoorne of initial media sampling and ecologleel field surveys.

The potential lmpacls associated with the lngestron of oontarmnated biota may therefore be addressed

»elther qualrtatxve!y or quantrtatlvely ln this risk assessment. ‘

- _EEQs’ are based primarily on measured oonoentrations in  verious media or estimates as determined by

simple a!gebraie rnodels suches partitioning coefficients. Average (arithmetic mean) and maximum EEQs

- will be calculated for medum-specllic COCs oollected in the study area.

The hazard assessment also known as toxrclty assessment. evaluates concentrations of COCs that are

~ known or likely to resultin adverse effects to blota Crops and lrvestock will be included in this assessment
i hazardous substances are detected vatl'un aettve agnoultural areas. Orgamsms observed at or likely to

inhabit or use & study area, including plants aquatlc animals (invertebrates and vertebrates). and terrestnal

" animals (including biMs) will be considered.- Toxrcity data for these species are sparse; therefore, most
- toxicity data are based on standard test speeles that are oonsldered tobe representatrve of slmilar. related l

epeoles that might exist in the study area e

Risk characterization is pnrnanly the integratlon ot exposure assessment and hazard asseesment that is

EEQs for medlum-speotﬁc COCs are compared to toxic or hazardous concentrations (benchmark values)

of those COCs. Although several rnethods have been developed to aeoomphsh the integratlon of toxicity

.'nﬂazzéul
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end exposure evaluations.’th'e @otient method" is the most frequently used and eccepted approech This -
method, which provides the basis for this study’s risk calculations, divides the EEQ by the selected toxncrty
benchmark value. The resuittng quotlent enables the evaluation of relative toxicity between indmdual
COCs; hrgher quotlents are assoclated with greater potential toxicity
‘Chemicals do not exist ind‘mdueliy inthe naturai envnronment therefore. cumutatrve toxicity, or the toxicrty
.associeted with chemlcal mrxtures. is an imponant component of risk characterization. The assessment
will address cumulative toxicity by summing all exposureltoxrcrty quotients associated with each medium-
specific COC in each location,  resulting in a medium-specific total risk estimate for each. location.
Cumulative risk will be based on the assumptron of chemical addmvity. which appears to best represent

the toxicrty behavior of chemical mnxtures. '

-A secondary component of the ecologicai risk assessment is the enalysrs of uncertainty Uncertalnty _

, enalysis will alsobe included as part of the discussnons of exposure eseessment hazard assessment and -

risk cherectenzation \ '

Also inciuded under Tesk 8 is a promsion for environmental modeliing This activity wiil be necessary it

site-related hazardous substances are found to have contaminated surface soil. Simple modelling

- techniques will be used to estlmete soil clean-up levels protecuve of groundweter A mass-balance modelu
or a similar type of model will be used to calculate soil response ctean-up levels based upon groundwater

concentrations and aqurter characteristics. Advenced modemng is not enticrpeted at this time; however,

_T' if needed other modelling could be requested by means of a modrﬁcation to the wope of work to include

.appropnate additional data collection activnies and modelling efforts. T

47 - TASK7- TREATABILITY sruowpn.or TESTING

" No treatability studies or pilot testing are planned orbudgeted at this time for ou-2.
48 TAst( 8- REMEDiAL INVESTIGATION REPORT -

* HNUS will prepare two versions of the OU-2 RI report: @ draft for review by EPA, PADER, MDE, and

various other gcvemment offices and private groups and a ﬁnal report eddressing comments as directed_

o byEPA
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HNUS will prepare a'dr_aft Ri report for reyie’ur by E;P'A_,‘ PADER.‘MDE'. PACE, CURE, and edditlonal |
interested parties. The report will incorporate data validated during the OU-2 R investigation and the
results of the baseline risk assessment. The report will describe all field actrvrtxes performed during the

OU-2 R! and will present fi ndrngs and resulls as well as results from the initia! rounds of sampling

' conducted as part of the OU-1 ROD requrrements The report format will closely tollow EPA gurdance

The Rl ‘report will be prepared by oonsol‘datmg the slte lnvestrgatron documentation and data analysis the -
risk assessment environmental settrng, relevant informatron obtained from file reviews, and review of other ‘ -
data obtained from the local public. The report wrll include a presentatron of the scope of work for the OU-2.

R, the physical charactenstres of the site, the nature and extent of oontamrnatron. oontamrnant fate and

transport, risk assessment reoommendatrons. and oonclusrons

4.8.2 EPA Rovtew and Meetlng :

Upon completion of the revrew proeess for the draft OU-2 Al report a meetrng will be held between HNUS

»;andtheEPAstaﬁto S

e Discussa,ndres.olveoomments.'_..

¢ Reach an agreement or response ob]ectlves end a oom'prehensrve list of eendrdate remedral
technologres

. Establish remecﬁal action objectives for the OU-2 study area. o S |

483 getrlslons and Dellverables "

It is anticipated that the draft Rl report will be revrsed once besed on the results of the review rneetrng and

_written comments reoeived from EPA and others However. the report will be revised as necessary

49 TASK® -}neueorA’L A‘r.'renmﬂvrzs scaeenme "

B . As drseussed ln Sectron 34 ot this work plan. results of information obtarned dunng the Ri wrll be used for

the review and evaluatron of potential remedial altematrves "The initial RUFS (OU-t) for the Keystone

' *Sanrtatron Landfill ldentrﬁed & remedy for the slte However. ‘additional investzgatron is being oonducted
to more thoroughly evaluate oﬂ‘-slte oontamlnatron attrhutable to the site. ' :

f.lR32_28h3" o EPA 210554
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‘The remedial altemnatives soreening task involves the first phase of the FS process. The overall objective . o
of this task will be to identify- and develop alternatives for possible remedial actrons. technology types. and” .
* process options in the OU-2 study area. Subsequently, these altematrves will be screened and analyzed

so that EPA and other decision makers can compare and select an appropriate remedy or remedles based

on lnforrnatron collected during the OU-2 AL Only those altemattves that pass the rnmal screenrng wsll -
undergo full evaluatlon

The development ol'a limited. number of alternatives will begin befors the work plan for the site is finalized.
 HNUS believes that this effort is necessary in order to identify any data needs that may help screen and
evaluate potential alteratives. These data needs will be addressed during the Rl fiéld work. Nots that
the Initial development of alternatives will be based on OU-1 Rl results and any previous site investigations

The altematives will be refined (or the number of altematives will be expanded) as the R results become

available. In addrtlon. data from the OU-2 RUFS will be provlded to the project teem eonductlng RD/RA

activities at the Keystone Sanitation Landfill Site

'4.9.1 -Develogment of Rernedlal Resmnse Ob[‘ectlves and Resgonse Actions - —

4 HNUS will develop and establish remedial response objectrves that specrly the hazardous substances and
~ media of interest, exposure pathways, and remediation goals that permit a range of treatment an¢ '

eontainment alternatives. These objectives will be based on contaminant-specific ARARS, other eppropnateu
guldance. and risk-related factors and will consist of medlurn-specrﬁe goals forprotecting human health and
the environment. The refined eoneeptual site model will be helpful in developing these objectives. HNUS
: assumes that several objectives may be appropnate for the site. HNUS also believes that prelimmary
- objeotlves will be developed ln consultatlon with EPA and other govemment agenclea to help focus FS -
activities.

AN

Potential contaminant migration path\rrays and exposure pathways, identified in the risk assessrnent; will
' be examinéd further as a basis for estimating acceptable. residual contamination levels. Development
ofresponse objectives will also include refining ARARS specific to off-site contamination attributable ta the -
site. - ) R |

For each medium of interest, HNUS will develop general response actions that define containment,
treatment, excavation, or other actions that may be taken to satisly remedial action objectives. These
actions will vary withthe medlum benng addressed and with the local conditions of eachareaof a particular
medium being addressed HNUS will definethe areas of each medium requmng possn:le remediation (eg.,
a dIscrete unit such as groundwater) and will define the general response aetions for each dlscrete umt\/, A

© ARCS\0986\R-51-5-4-20
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DRAFI'
I add:tlon HNUS will estunate volumes or areas of medla to Wthh the general response actions mlght'
‘be applied. ' ' ' SR

492 Hentillcetlons of Agglicable Tec'l:molog' ies and 'Assenibl!' el Altarnatives

Using the general response actions developed for OU-2, HNUS wil identify the types of technologies (e.g.,
" physical treatment) and process options '(eg activated carbon adsorption, soil vapor extraction, air

stripping) assoclated with these technologles. These will be screened for techmcal lmplementablhty and
" .a representative pmces option will be selected for appﬁcable and implementable technologles The
" selected process optlons will then be eseembleg by HNUS into remedia!l ellematwes for the sne

- HNUS will idenuly and pamally develop the followmg general types of remedial ectlon eltematlves as
eppropnale

« N action alténative.
¢ Altematives that have containmerit es a principal element.

e Altel-natives.tlut utilize treetment as a principal element to reduee contamination.
‘ . Attematives that utilize lrealmentte eﬁmnateormxmmlzeme need for long~term managemem. E
.. - including monnonng | : : -

" For groundwater rernedlal action altematives. the elemenl of time will also be considered. More specffically, .
groundwater altemnatives wdl be assembled end oonsxdered that attain ARAFls or other health-based criteria
in varymg lengths of nme e ‘ -
During the identiﬁcallon of remedial 'eltematives. & number of potentially applicable technology types wil
bé eliminated from further consideration en the basis of technical implementability. HNUS will consider
discrete unit contaminant types and eoncernrauons along with cther physlcel and chemical dlaraclenstm
- of these units to screen out technologles that cannot be eflect:vely Irnplemented for ou-a

‘-9-3 creenlng of Remedial Technolggles end Assemb!! of Altemative

HNUS will perlorm an inlllel sereenmg of the allematlves to ellmnnate those that are clearly infeasible or
~ inappropriate. Those ellematlves lhet are shown tobe most prormsmg for QU-2 wlll be analyzed in detell

© ARCS\SBE\R6154-20 o o 4-70
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. The number of alternatives to be carried through screening is assumed to be no Vmore‘ than four and will

. be ooordinated betweetl the HNUS p_roiect rhanager and the EPA RPM. S
The results ol the initial screening of altematlves. mcludmg the development of thosa remed:al alternattves -
that will be analyzed in detail, will be provnded in a draft letter report to EPA, revised in response to EPA
comments, and either ﬁnalized in a letter report and/or tncotporated into the Fs report The letter repon ‘
’ wxll lnclude summary tables dlsplaymg the lmtlal screemng fesults.

lnformatton available at the time of initial scteenlng (e g OU-1 and OU-2 Rl results and the results of FlD
work fOI' OuU-1 wnll be used by HNUS to ldenttfy and dtstingufsh any differences among the altematives
brought forward and to evaluate’each altemative with respect to the screemng cntena HNUS assumes
' that the complete results of the OU-2 Fll field work wﬂl not be ava’lable for the initial screemng of

HNUS will use three cnteria to eliminate from further. oonslderation any teohnologles and remedial -
alternatives that are undesirable regarding eflectlveness, zmplementablity. and cost. The list of altematives |
being oonsu:lered will be narrowed by elxmmatmg the followlng types of teohnologles. ’

\

. Technologleslaftematlves that are not effective because they do not pmvnde for the overalU
- protecnon of human health and the envu'onmem or do not oomply with ARARs. E

. 3 Technologleslaltematlves that m not implementable or teehnlcally eppllcable.
. s Technologies/altematives that ara more costly than other altemativestechnologles but do not -
. provide greater environmental or public health benefits, refiabiliy, or a more- permanent
solution. Costs alone will not be used to eliminate technologles but may be used to select
E representative process options.

Atematives will be evaluated against the short- and long-term aspects o the threa broad crtera. For this
~ subtask, the screening comparison will be made between similar alternatives. HNUS assumes that the
range of treatment and containment eltematlves initially developed will be preserved through the altemative '
screening pnooess to the extent practlcable - ~ :

410 TASK 10-' nsuenuu. ALTERNATWES EVALUAT!ON B 5 o

" The more promsmg altematives that survlve initial screenmg will be analyzed developed in detall ab
_oompa:ed to one another. The results of this evaluation will be moo:porated mto the FS repoit. The
_mcsmsem&-w—zo o y 4.-71‘ ' ’
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.

'altematlves Wlll- be evaluated eocordmg to cntena srmrlar to those employed for the rernedual action

echnologles but with an expanded scope and ln greater detait.

: Dunng the detalled analyses. the elternatrves will be evaluated against nine specific evaluation cntena,'
~ rather than the general criteria used in screening HNUS will use the tollewmg cntena to further develop

and evaluate each remedial eltematrve S
¢ Overall protection of human health arid the environment
* CompliancewithARARS ~ =
e Long-term effectiveness and perrnanence '
¢  Shortterm effectiveness 'ii
"« Reduction oftoxrcrty mob’lrty, and volume
. lmplementab'lrty
"¢ Costs .
«  State acceptance L ‘

© The last two criteria will not be addressed In the FS but will be deferred to the ROD for OU2. To the

extent possble, remedial altematrves that use permanent solutions and alternatlve treatrnent teohnologres o

A

, Once each remedral altematrve has been more oornpletely developed and evaluated, the alternatwes will

be oompared using the same specrﬁo criteria drscussed above The resufts of the oomparatrve enalysis will

" help determine the' relative advantages and dlsadvantages of remedlal alternatives for each dlsorete unit

so that key tradeoffs can be identifi ed

4 10 .1 Overall Protectlon of l-luman ﬂealth and the Envlronment

. Followmg the analysis of remedral operauons agalnst lnd’tvrdual evaluation criteria, the alternatrves wilbe |
" assessed from the standpoint of whether they prowde adequate protection of human health and the -
environment oonsidenng the multrple critena '

ARCS\0986\R-51-54-20 o ‘. 4575 3228[‘ 7 '
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4q02- r':om'gn'ance with AhARs |
Artematlves will ba assessed as to whether they attaln legally applicable or relevant and appropnate\ /

requirements or other federal and state envnronmernal and publ:e health laws and gu:dance. mcluding. as
"appropnate o : .

« - Contaminant-specific ARARS (s.g., MCLS).
. Location-speeiﬁc AHARs (e..g.. restrictions on actions at fish and wi!d!ife habitats).

> Actron-specrﬁc ARARs (e g RCRA requlrements for mctneratron and storing and di isposing -
of hazardous wastes) ' -

4.10.3 Long:'rerm Etfoctiveness arrg Permanenee' '

Alternatxves wil be assessed for the Iong-term effectxveness and perrnanence they aﬁord along wrth the -
degree of certalnty 1hat the remedy will prove successﬂ.d Factors to be considered are

# Type and degree of long-term managemem requnred mduding momtonng and operation ane

mamtenance ‘ : o | .. \J

.

» . Potential for exposure of human and environmental receptors to remaining oontarrﬁhaﬁon,
b "“ . Long-term reliability of the engineering and institutional controls,
* Potential noed for replacement of the remedy.

4.10.4 eductlon of Toxicr_t_!, Mobllt_ty_, or Volume of the Contamlnanhe through Treatmeng

—

'The degree to which anematlves employ treatment thex reduces toxicrty. mobiluy, or volume will be
. assessed. Factors that are relevant indude

o The treaiment processes the remedies employ and materials they wil treat
*  The amount of hazardous materials that will be destmyed or treated
.. .‘ " The degree of expected reduction in toxfcny. mobility, or vo!ume _ :
« - The degree to which the treatment is imeversible . el
. The reslduals that will remain followmg treatrnent e NS ‘

ARCS\0986\R-51-5-4-20 473
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o 4.1‘0.5'Shor't-1'erm Eﬂectlveness - o Y ~.: DR

| " The shon-term effectiveness of altemat:ves wnll be assessed oonsldermg appnepnate factors among the .
following: e '

<,

o Magnitude of reductioij of exisiing risks.
"o’ Shortterm risks that might be posed to the commumty, workers. or the environment dunng e
‘ implementanon of an alternatnve

e Time umil full pretection'isa_f:hieved.- :

: 4.1'o.s lmglemehtabmg

.The ease or difﬁcul‘ty of implementmg the anematlves will be assassed by eonsndenng the fo!lowxng types

offactors : _ S : _ _ —
e Degree of difficulty as'se_date'd with constructing the technology. S .
. éxpe(:ted operational re!iéblﬁty onhéi‘achmlogies. - s

o Need to coordmate with and obtain necessary approvals and permrts (eg., NPDES penmts
for off-site aauons) from other ofﬂces and agencles .
v . . . J

«  Availability ci necessary equipmem ar:d specialists.

. Available capacityandlocauonofneeded treatment. storage, and disposal services. o

4.10.7 Cost

“The types of costs that will be assessed include the following:

e Capital costs
. Operatlon and rnaintenance (O&M) oosts '
e -Cosls of five-year reviews, where required
o Net present value of capital and O&M eosts
. Potenual future remedial actlon costs |

Ancsxosse\a-sr-u-zo SRR aze
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For each attemative. the cost will be estimated within a range of -30 percent to +50 percent. The eost v
. analysis will include separate evaluation of capitaland O& M costs. Capttal costs will consist of short-term~ ™~
installation costs such as engineering/design fees, materials ‘and equipment, construction, and off-sne\)
treatment or disposal. O & M costs will eonSlst of Iong-term costs associated with operating and momtonng

' the remedial action. Capttal and annual O & M costs will be based on the anttctpated time necessary for

the alternative to achleve clean-up cntena.

A net dlscount rato (i interest rate minus mﬂation rate) of five percent will be assumed for all present work.
calculations. Cost estimates will be prepared using. data from project fi field, the current EPA Remedial’
Action Costing Procedures Manual, EPA technical reports, and. quotations from equipment vendors |
Equupment :eplacement costs will be included when the reqtnred petformance penod exceeds eqmprnent '
de5|gnl|fe R T , ,

/3108 State Acceptance

‘ Based on EPA guidance, HNUS will mcorporate state concems into the remedtal altematlves evaluat:on n
- with regard to the following: : ' ‘

Components ot the alternatives each state supports ‘ S L
Te Features of the alternatives for which each state has reservatlons ' \J
. Elements of the altematives undet eonszderation that each state strongty opposes

Genérally, this criterion will be ) addressed In the OD.
4109 Community Accaptincé - R

Early reaeings'of eommunlty acceptance of and preferences among the altematives will depend on the -
- degree and type of community involvement in the OU-Z RVFS process. “This assessment will attempt to '
_ look atthe tollomng : :

*  Components of the altematives that the eommunity supports
-« Fealures of the altematives for which the community has resefvations
~ » - Elements of the altematives that the community strongly opposes

&

Generally, this criterion will be addressed-in the ROD.

ARCS\OQBB\H—S1-5-4 20 : ' ‘ 4-75
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441 TASK 11 - FEASIBILITY-STUDY REPORT

.. HNUS will prepare two versions of the FS report for EPA: & dratt report for review by EPA, MDE, PADER,

and task force representatives and a final report inoorporating all relevant review comments. HNUS will :

. address all oommems and wrll revise these reports aceordrngly after eomments on technreel issues have

been resolved

“The draft FS report will incorporate the_’results of all FS activities (e.g., identifying possible remedial
alternatives, screening technology types end i:rocess options, developing attematives, and evaluating and

~ comparing the most promising alternatives for discrete unrts) for the ou-2 study area. The FS report will

burld upon site charactenzation informatron eollected dunng the OU-'I end OU-2 RI investigations as well
as other previous investrgatrons pertormed forthe site The report format will closety tollow EPA gurdance :

[ neoessary. a meeting will be held arnong HNUS. E_PA. MDE. PADER, and task force representaﬁves to
. Drscuss and resolve comments \ o —
e " Reach agreement on response altematrves andthe oomparatrve analysrs of these alternatrves
. Fne tune remedial response elternatrves if necessary '

it is antrcrpated that the draft FS report will be revised once, based on the results of the review mesting.
However. the final report will be modrﬁed as necessary ' E

| 4.12_ TASK 1z-r=osr-nm=s' suppo_ar”; ‘

HNUS will provrde support to EPA for eny requested assistance in actrvrtres that occur after the OU-2 Rl
and FS reports are ﬁnalrzed The soope end budget of this task are [ fimited to ettendanee by key project
team members at the public meeting to present ﬁnal project results '

( c .

413 TASK13 - ENFOROEMENT s’upponr |

| Noactiv'itiesareptannedatthistime. s

ARCS\SBERE16420 . . 476
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'~ 4.14' - TASK 14- Anmmsfemvé CLOSE-OUT

'Thls task covers all efforts related to the work assxgnment adm:mstratlve c!oseout. _The task begms aftel'\_/
: _the comp!etxon ‘of all technical act:vmes under the wcrk assngnment. The following are typxcal activities:

K Cdmpiling project files. -
. Submitting to EPA ell éequested files (hard copy and two microﬁche copies). The‘feques"ted '
~ files will include non-CLP data and CLP and non-CLP data validation packages whefe
avallable repcrts. correspondence. etc.

. 'Retmnmg any gcrvemment—owned equipment to the program inventoly or the EPA equipment |
' coordmetor (tr the equzpment was purchased thh work assignment funds)

. Venfymg that all appropriate site charges are bemg processed for mclusxon in the final invoice
and then submnttmg the final invoice. : L '

A
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© TABLE 47

TASK NUMBERING SCHEME
KEYSTONE SANITATION LANDFILL SITE -
__RUFS TASK EPA STATEMENT OF WORK
0101  Site Visit . - 1A Ste background and initial site visit.
B | Interim Task 3 (SOW Revision No. 2)
R 0102 Collectand EvaluateData . - | 1A Site background and initial site visit.
R | o e | Interim Task (SOW Reviston No. 2)
'+ | 0103 Brainstorming Actives - -, | 1B Project Planring |
"~ ] 0104 - Draft Work Pian R ’-'”Prermmary remedial action objective and.
S . : L - - - alternatives.
A — | 9B;__ Treatability studies.
B | '_ . 118,  entification of ARARs, e
o SPR |46, - RUFS work plan o
- - - ) Interim Task 4 (SOW Revislon No. 2)
el B o
- I (HASP) , _ ew "o, HASR
‘ . % Intenm Task 2 (SOW Rovislon No. 2)
N "l 0106  ProgramProject Managemant 118 Project planning
" {0167 Final Work Pian " 116, RUFSworkplan
. .+ | o108 Final Sampling AnalysisPlan = : |1C, . SAP |
S ' , » (SAP)Heatth and Safety Plan (HASP) 1, HASP
- 0210  Information Repositories | Remove documents from two to of four information .
. I B - : : 1 repositories; prepare index of documents in remaimng
R : .| repositories and update as necessary.
‘ ' . - , .| (SOW Revision No. 1) - |
o 0211 Task Force/Public Meetings Attend monthly task force mestings; prepare and distribute §|
: o T S -} pre-and post-meeting information. .
' - : _ | (SOW Revision No. 1) - =
N l 0212 Community Relations Implementation | Prapare two fact sheets (SOW Revislon No. 1)
f oa1s. .Moblhzatlormarnob'ﬁzatlon .. | Interim Task 2 (SOW Revision No.2)
i | ! L - |1, Field Support Activities
ARCS\0986\R-61-64-20 4-78
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TABLE 47 - .

TASK NUMBERING SCHEME
"KEYSTONE SANITATION LANDFILL SITE
PAGE2OF 3

RUFS TASK

) Monitbring Well Sampling

DRAFT

~ EPA STATEMENT OF WORK

1A,(b) Describe the nature and extent of two.

| interim Task 2 (SOW Revision No. 2) (Contamination)

ﬂ 0317 Procure Subcontractors Interim Task 2 (sow Revision No.2) -~ -
e 3A, - Fleld Activities Support - |
§ 0318 GeologicalHydrologic Investigation " | Interim Task 2 (SOW Revislon No.2).
llo:m ‘Investigation-Derived Waste (IDW)' Interim Task'2 (SOW Ravislon No.2) .

) . Management ' L
" | 0320 " soil Gas Survey | 3Aa) Define sources of contamination.

0321  Ecological Assessment V

wf 3A) Describe site biological characteristics.

3A(2)b Describe nature and extent of contamination.

| 0322 Site Sutvey

| 3A(2)  Define site physical and biological characteristics -

0323  Surface Waten'Sediment Sampling

3A(2)  Define Site 11 physical and biological \_/
- characteristics. - v

3A(2) Desciibe natura and extent of contamination.

0324 :Residential Well Sampling

' 3A(2) Describe site physical and bio!oglcal :

© . characteristics.

. | 3A(2)b Define nature and extent of contamination.

-1 0325  Soil Sampling

3A(2) Describe site physr.al and biological
- characteristics.

3A(2)(a) Define sources of contamination.

0430 = Sample Management

3B(2) Data management procedures

Interim Task 2 (SOW Revislon No. 2)’

Data Validation -

3B(2) Data Management Procedures

0532-° Data Evaluation

3B(2)C  Preliminary Site - _
. Characterization Summary

0533 Data Reduction and Tabulation

interim Task 2 (SOW Revision No. 2)

0534  Environmental Modeling

3B(1) Evaluate site characteristics.

' Technical Directive Memorandum S . . |
| 0838~ Environmental Risk Assessment 3C(2)’ Remedial Investigation Report - S

EPA 210705
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TABLE 4-7 '
TASK NUMBERING SCHEME R T
KEYSTONE SANITATION LANDFILL SITE e

| v PAGE3OF3

_RUFSTASK - | - . EPASTATEMENT OF WORK
0637  Ecological Risk Assessment - °| 3C(2) Remedial Investigation Report |
| 0638  EnvironmentalModeling .« | 3B(1)  Evaluate site Characteristics. ‘
| o R '} 3c(2) Remedial Investigation Report
| 0841 Prepare Draft OU-2 RI Report . * | 3C(2) * Remedia! investigation Report - ‘l
0842 'Prepare Final OU-2 RIRepot © | 3C(2) Rededial Investigation Report -
0944 Development of Remedial Response . -5(A)1. - Define and document remedial actvon objectnves
Objectives and Response Actions .. | . ,
0945  Identification of Applicable : 7 5(A)1 Define and document remedial action objectlves
_ I;:h;:gg':s gpdAssenblyd . 5(A)2 - Develop general response actions.
o | 'stAys - identity areas or volume of media.
0946 ., Screening of remedial technologi_es 6(AM - - Screen and document remed' al technologies.
N S end essembly of ahematives.. | §(A)5 Assemble and document alternatives.
| . |86 Define attematives.
| ' | L | ) | 7.1 5(A)7  Conduct and document screemng evaluation of
: T - each alternative.’
1047°  Public health evaluation of femedial 6A(1) App!y nine criteria and document analysis. {
-7 ahematives. , '
1048 - Technical evaluation of remedia! o 6A(?.)  Compare alternatives against each other and
alternatives. e " document the comparison of alternatives. -
. 1049  Cost evaluation of remedial " |'eA(1) . Apply nine criteria and document analysis.
| ( alternattves C : o 6A(2) Compare alternatives against each other
- o : , R A documenttheeorrpansonofaltematwes
1150  Prepare draft OU2 FSreport. * | 68 Feasibility Study Report
1151  Prepare final OU-2 FSreport..  , | ‘ |
1252 Record of Decision Support.
.} 1253 . Responsiveness Summary,
| Enforcement Support. . , . .
Work Assignment Close-ot = | 6B Feasibllity Study Report .
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| " ﬂR322855 | "EPA 21o7oé



| sECﬁoN 50

ﬂR322856 . mm 21.0'70A7.—,



DRAFT
. 50 PROJECT MANAGEMENT APPROACH

* 61 . ORGANIZATION AND APPROACH - -
The proposed project rganization for the OU-2 RUFS is shown in Figure 5.1, The HNUS ARCS Il
’program manager, Leonard C. Johnson. Is responsible for the quahty of all ARCS work performed in

Region lll. William Wentworth will serve asthe HNUS project manager. The project manager has primary . '

responsibility for unplementmg and executing the RUFS. Supporting the project manager are the site
. manager, site geologlst laboratory services ooordlnator risk essessment specialist, and the feasfo'lny study
eoordrnator The site manager is responsible for the on-site management of activities for the duration of
the site investigation. For this project, HNUS intends to utilize the ARCS Il team subcontractor, Gannett
Flemmg (GF), for field support. GF will supply field geologists and field technicians. - The subcontractor -
personnel will report to the HNUS site | manager inthe field. The HNUS prolect manager will be responsible
. for overseeing all work performed by Gannett Flemlng

. The OU-2 RIFS tasks included in tms work plan, in addition to the schedile and budgel comprise the
baseline plans These plans form an lntegrated managemert information system against which work.
assignment progress can be measured. The baserne plans ere a precise description of who the work -
‘assignment will be exeouled in lemrs of eoope schedu!e. and budger The project schedule is presented ,
in Sectron 5. 3 , :

52 ‘QUALRTY ASSURANCE AND DATA MANAGEMENT

The site-spectiic quality assurance requirements will be In accordance with the QAPP for the ARCS Il
program, as previously approved by EPA. “The QAPP will be part of the SAP for the site. The ARCS
' QAP;P prowdes general: guidanoe on the followmg sub;ects '

\
[

. Preiect organrzetion and responsibility . . »
¢ QA objectives for measurement of data in terms of preorsron. aocuraoy. representatrveness, -
oompleteness and comparabilny (PARCG) ‘ AT :

Data management aspects of the program penain to eontrolllng and fi llng documents. HNUS has
developed a program fi lrng system that eonforms fo the requirements of EPA and the ARCS lii progrem. o
to ensure that the integnty of the docurnents is safeguerded ‘This guidel'ne will be implemented to control
and file afl documents associated with the OU-2 RVFS. The system includes document receipt contro!
. procedures, a file review and inspeotron system. and security measures to be followed '

m&dweeew-m-&eo . 51 : .
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Project Organization Chart ~  _ . . \J |
Keystone Landfill : ' ' '
Adams County, Pannsylvania

: 3 Program Mansger -
| sm;o A { .

_ ProctManager . Healh & Sefety
== =

{ | v [N |
Ste Manager SHOwbgt Latoranry Servics CordineiocRlnk Assessor Feasbity Study Coonifator
| suecontracTons i
Driling
1 Geoprabe |
Surveying
. IDWDinposdl -
~ [Tens suaconTracTOR |
Field Technicens
N /,
‘ - ;
‘ .
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DRAFT

Figure 6.2 depicts the proposéd schedu(é of tasks and activities for the Keystone Landfill Site RIVFS. The
schedule for the field investxgatlon assumes that no site restrictions will be encountered and is dependent
upon approval of the work plan and other pro;ect p!annmg documents as indicated, o

64  PROJECT COSTS

An Opﬁona! Form 60 (OF-60) with detailed cost backup will be submitted under separate cover to EPA.
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. “FIGURE 5-2 :
KEYSTONE LANDFILL
OU-2 RUFS INVESTIGATION

SCHEDULE AND MILESTONES

Final Work Plan

7

Final RI Repon and Risk
Assessment

February 1996

RN

August 11, 1994 Septeimber 2, 1994
Final SAP and HASP - August 11, 1994 * September 2, 1994
| Field Investigation - o o _
» Monitoring Wells - _**August 22, 1994 May 26, 1995 '
« SWISD |  September 6, 1994 March 3, 1995 |
« Residential Wells September 26, 1994 . December 15,1994 ||
» Soil Gas - .. October 3, 1994 . October 14, 1994
* Soil ~ October 24, 1994 . October 28, 1994
ll ~+ Hydrological November 14; 1994 December 22, 1994
: "Investigation - S » _ .
Laboratory Analysis October 3, 1994 June 29, 1995
Data Evaluation September 22, 1995 August 31, 1995
[Draﬂ RI Report and Risk July 27,1895 October 1995
_ Assessment Lo : - o .
| orant Fs Repont . September 7, 1995 December 1995
 March 19968

Final FS Report -

February 1996

" - March 1996

Aptil'1996 .

Jt’m;c' 1996

* The proposed schedule prmnded Is contmgent upon wodc p!an approval by Septembar 1

1994.

- Fund'mg for the initial round of monitoring well samplihg,w'as appmvgd in April 1994.
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